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Description 

BACKGROUND OF THE INVENTION 
5 Field of Invention 

The present invention relates to a novel imidazole derivative and an anti-ulcer agent containing the 
imidazole derivative as an active ingredient. 

70 Description of Prior Art 

GB 2163747 describes that* benzimidazole derivatives having the formula (A): 



15 



20 




25 wherein each of Ft 10 and R 11 is hydrogen or a lower alkyl group, and at least one of R 12 and R 13 is a 
halogen atom, trifluoromethyl, a lower alkyl group, a lower alkoxy group, a lower alkoxycarbonyl group or 
amino, are effective as anti-ulcer agents showing H + + K + ATPase inhibitory action. 

EP 234690A describes that imidazole derivatives having an aromatic pyridine ring fused with the 
imidazole ring which are represented by the formula (B): 

30 



35 



40 




wherein each of R u and R 15 is hydrogen or a lower alkyl group and each of R 16 and R 17 is hydrogen, a 
lower alkoxy group or a lower alkyl group, 
45 are effective as anti-ulcer agents showing H + + K + ATPase inhibitory action. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a new imidazole derivative showing a high anti-ulcer 
so action as well as improved safety. 

It has been discovered by the present inventor that a novel imidazole derivative having no aromatic ring 
fused with the imidazole ring which is respresented by the formula (I): 



55 
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5 



70 




wherein: 

15 each of R 1 and R 2 independently is hydrogen, an alkyl group having 1-8 carbon atoms, a cycloalkyl 
group having 5-8 carbon atoms, an aryl group, an aralkyl group having 1-4 carbon atoms in its alkyl chain, 
or a halogen atom-substituted alkyl group having 1-8 carbon atoms, or R 1 and R 2 are combined to form, 
together with nitrogen atom to which R 1 and R 2 are attached, pyrollidine, piperidine or perhydroazepine; 
each of R 3 , R 4 , R 5 and R 6 independently is hydrogen, a halogen atom, an alkoxy group having 1-6 

20 carbon atoms, an aralkyloxy group having 1-4 carbon atoms in its alkyl chain, wherein the aryl moiety is 
phenyl or naphthyl, an alkyl group having 1-6 carbon atoms, an alkoxycarbonyl group having 2-7 carbon 
atoms, nitro, amino, an acyl having 1-6 carbon atoms, a fluorine substituted alkyl group having 1-6 carbon 
atoms, or a fluorine substituted alkoxy group having 1-6 carbon atoms, or R 3 is combined with R 2 to form 
ethylene, propylene or tetramethylene; 

25 each of R 8 and R 9 independently is hydrogen, a halogen atom, an alkoxy group having 1-6 carbon 
atoms, an alkyl group having 1-6 carbon atoms, an alkoxycarbonyl group having 2-7 carbon atoms, nitro, 
amino, an acyl having 1-6 carbon atoms, a fluorine substituted alkyl group having 1-6 carbon atoms, or a 
fluorine substituted alkoxy group having 1-6 carbon atoms, or R 8 and R 9 are combined to form, together 
with two carbon atoms of imidazole ring to which R 8 and R 9 is attached, cyclopentenyl, cyclohexenyl, 

30 methylcyclohexenyl, dimethylcyclohexenyl, or cycloheptenyl; 

R 7 is, where R a and R 9 are not combined, hydrogen and, where R 8 and R 9 are combined to form the 
alicyclic ring, hydrogen, or an alkyl group having 1-6 carbon atoms which may have at least one substituent 
selected from the group consisting of hydroxy! an alkoxy group having 1-6 carbon atoms, and a halogen 
atom, 

35 and n is 0 or 1 , 

has an excellent gastric juice inhibitory action. 

DETAILED DESCRIPTION OF THE INVENTION 

40 The imidazole derivative of the formula (I) can be represented by either a thio-type compound of the 
following formula (II) or a sulfinyl-type compound of the following formula (III): 



45 



50 
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Thio-type compound 




(id 



Sulfinyl-type compound 




(III) 



In the formulae (II) and (III), R\ R 2 , R 3 , R + , R 5 , R 5 , R 7 , R 8 , and R 9 have the same meanings as defined 
for the formula (I). 

In the formulae (I), (II) and (III) of the imidazole derivative of the present invention, R\ R 2 , R 3 , R 4 , R 5 , 
R 6 , R 7 , R 8 , R 9 and "n" have the following meanings. 

R 1 and R 2 are the same or different from each other and each represents hydrogen; an alky I group 
having 1-8 carbon atoms such as methyl, ethyl, propyl, n-butyl, isobutyl, tert-butyl, pentyl, hexyl, heptyl, 
octyl or 2-ethylhexyl; a cycloalkyl group having 5-8 carbon atoms such as cyclopentyl, cyclohexyl, 
cycloheptyl, or cyclooctyl; an aryl group such as phenyl or naphthyl; an aralkyl group which has 1-4 carbon 
atoms in its alkyl chain and may have one or more substituents (e.g., alkyl having 1-6 carbon atoms, alkoxy 
having 1-6 carbon atoms, or halogen) such as benzyl, phenylethyl, phenylpropyl, naphthylmethyl, mon- 
omethylbenzyl, dimethylbenzyl, monoethylbenzyl, diethylbenzyl, trimethylbenzyl, methylethylbenzyi, mon- 
omethoxybenzyl, dimethoxy benzyl, trimethoxybenzyl, monoethoxy benzyl, diethoxybenzyl, methoxyethox- 
ybenzyl, chlorobenzyl, bromobenzyl, chlorophenylethyl, bromophenylethyl, chloromethylbenzyl, or 
bromomethoxy benzyl; or an halogen atom-substituted alkyl group having 1-8 carbon atoms such as 
fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, fluoroethyl or trifluoroethyl. Otherwise, R 1 and R 2 
are combined to form, together with nitrogen atom to which R 1 and R 2 are attached, pyrrolidine, piperidine 
or perhydroazepine. 

R 3 , R\ R 5 and R 6 are, all or in part, the same or different from each other, and each respresents 
hydrogen; a halogen atom such as fluorine, chlorine, bromine or iodine; an alkoxy group having 1-6 carbon 
atoms such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentoxy or hexyloxy; 
an araJkyloxy group having 1-4 carbon atoms in its alkyl chain such as benzyloxy, phenylethoxy, 
phenylpropoxy, or naphthyl methoxy; an alkyl group having 1-6 carbon atoms such as methyl, thyl, propyl, 
isopropyl, n-butyl, isobutyl, tert-butyl, pentyl, n opentyl, or hexyl; an alkoxycarbonyl group having 2-7 
carbon atoms such as methoxycarbonyl, thoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycar- 
bonyl, pentoxycarbonyl or hexyloxycarbonyl; nitro; amino; an acyl having 1-6 carbon atoms such as formyl, 
acetyl, propionyl, isopropionyl, butyryl, isobutyryl, valeryl or isovaleryl; a fluorine substituted-alkyl group 
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having 1-6 carbon atoms such as fluorom thyl, difluoromethyl, trifluoromethyl, fluoroethyl, trifluoroethyl, 
fluoropropyl, fluorobutyl, fluoropentyl, or fluorohexyl; or a fluorine substituted-alkoxy group having 1-6 
carbon atoms such as flouromethoxy, difluorom thoxy, trifluoromethoxy, fluoroethoxy, fluoropropoxy, 
fluoroisopropoxy, fluorobutoxy, fluoropentoxy, fluorohexyloxy. Otherwise, R 3 is combined with R 2 to form a 
divalent alkylene ring such as ethylene, propylene (i.e., tri methylene), tetramethylene which may have one 
or more substituents such as alkyl having 1-4 carbon atoms such as methyl, ethyl, propyl, isopropyl, alkoxy 
having 1-4 carbon atoms such as methoxy or ethoxy, or halogen such as chlorine or bromine. 

R 8 and R 9 are the same or different from each other, and represents hydrogen; a halogen atom such as 
fluorine, chlorine, bromine or iodine; an alkoxy group having 1-6 carbon atoms such as methoxy, ethoxy, 
propoxy, butoxy, isobutoxy, tert-butoxy, pentoxy, or hexyloxy; an alkyl group having 1-6 carbon atoms such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl or hexyl; an alkoxycarbonyl group 
having 2-7 carbon atoms such as methoxycarbonyl, ethorycarbonyl, propoxycarbonyl, butoxycarbonyl, 
isobutoxycarbonyl, pentoxy carbon yl, or hexyloxycarbonyl; nitro; amino an acyl having 1-6 carbon atoms 
such as formyl, acetyl, propionyl, butyryl, isobutyryl, tert-butyryl, valeryl or isovaleryl; a fluorine substituted- 
alkyl group having 1-6 carbon atoms such as fluoromethyl, difluoromethyl, trifluoromethyl, fluoroethyl, 
trifluoroethyl, fluoropropyl, fluorobutyl, fluoropentyl or fluorohexyl; or a fluorine substituted-alkoxy group 
having 1-6 carbon atoms such as fluoromethoxy, difluoromethoxy, trifluoromethoxy, fluoroethoxy, 
fluoropropoxy, fluorobutoxy, fluoropentoxy or fluorohexyloxy. Otherwise, R 8 and R 9 are combined to form, 
together with two carbon atoms of imidazole ring to which R 8 and R 9 is attached, cyclopentenyl, 
cyclohexenyl, methylcyclohexenyl, dimethylcyclohexenyl or cycloheptenyl. 

R 7 represents hydrogen in the case that R 8 and R 9 are not combined together. In the case that R 8 and 
R 9 are combined to form the alicyclic ring, R 7 represents hydrogen; an alkyl group having 1-6 carbon 
atoms (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl and hexyl) which may have at 
least one substHuent (generally one, two or three substituents) selected from the group consisting of 
hydroxy I, an alkoxy group having 1-6 carbon atoms (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, tert-butoxy, pentoxy and hexyloxy) and a halogen atom (e.g. fluorine, chlorine, bromine and 
iodine). 

"n" for number of oxygen atom is 0 or 1 . 

An imidazole derivative of the formula (I) wherein "n" is 0 (namely, thio-type compound of the formula 
(II) can be prepared by reaction of an aminobenzene derivative of the following formula (IV) with an 
imidazole derivative (V): 
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Aminobenzene derivative 




(IV) 



Imidazole derivative 



20 -9 



25 




30 

In the formulae (IV) and (V), R\ R 2 , R 3 , R*, R 5 , R 6 , R 7 , R 8 , and R 9 have the same meanings as defined 
for the formula (I), and X is a reieasable group such as a halogen atom (e.g, chlorine or bromine), tosyloxy 
or mesyloxy. 

35 The above reaction between a compound of the formula (IV) and a compound of the formula (V) can be 
performed at a temperature from room temperature to the reflux temperature for a period of 30 min. to 24 
hrs. t in an inert solvent such as benzene, ethanol or acetone. The reaction can be carried out in the 
presence of an alkali agent such as NaOH, KOH, K2CO3, or NaHC03, for trapping an acid produced in the 
reaction. 

40 An imidazole derivative of the formula (I) wherein "n" is 1 (namely, sulfinyl-t pe derivative of the formula 
(III)) can be prepared by oxidizing the above-obtained thio-type compound of the formula (II). 

The procedure of the oxidation reaction of the thio-type compound of the formula (II) to prepare the 
sulfinyl-type derivative can be performed in the conventional manner. For instance, a compound of the 
formula (II) can be oxidized using an oxidizing agent such as aqueous hydrogen peroxide in the presence of 

45 a metal ion (e.g., vanadium, molybdenum, or tungsten), an organic peroxide (e.g., m-chloroperbenzoic acid 
or tert-butylhydroperoxide), or sodium hypochlorite. The reaction can be performed in an inert solvent such 
as chloroform, dichloromethane, methanol, or ethyl acetate at a temperature in the range of -30 °C to 50 *C, 
preferably -15 °C to 5*C. 

Representative examples of the imidazole derivatives represented by the formulae (I), (II) and (III) are 
50 those which have R\ R 2 , R 3 , R*. R 5 , R 6 , R 7 , R 8 and R 9 as defined in Table 1 . 
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No. R 1 R 2 R 3 R 4 R 5 R 6 R 7 R 8 R 9 
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107 H t-Bu H H H H H H H 

108 H . 1-Pen H H H H H H H 



Remarks : 

H: hydrogen, Me: methyl, Et: ethyl, Pr: propyl, 
i-Pr: Isopropyl, Bu: butyl, i-Bu: isobutyl, 
t-Bu; tert-butyl, i-Pen: Isopentyl, Hex: hexyl, 
c-Hex: cyclohexyl, c-Pent: cyclopentyl , Ph: 
phenyl, Bzl: benzyl, OMe: methoxy, 01-Pr: iaopro- 
poxy, °CFg: trif luoromethoxy , Ac: acetyl, COgEt: 
ethylcarbonyl , OBzl : benzyloxy 

The pharmacological effects were tested with respect to some representative compounds of the formula 
(I) of the invention. The test results are given below. 

(1) H + + K + ATPase Inhibitory Effects 

(a) Rabbit gastric mucosa 

Following the method of Forte et al (J. Applied Physiol., 32, 714-717 (1972)), gastric acid secretory cells 
of a rabbit gastric mucosa were isolated. A vesicle containing H + + K + ATPase was prepared by centrifuging 
the cells in Rcoll of discontinuous density gradient. After the enzyme was incubated at room temperature 
for 25 min. in 0.5 ml of a solution which contained 5 mM of an imidazole buffer (pH 6.0) and 2x10"* M of 
each test compound, the mixture was heated to 37 -C. The mixture was then allowed to stand for further 5 
min. To the mixture was added 0.5 ml of a solution which contained 4 mM of magnesium chloride, 80 mM 
of an imidazole buffer (pH 7.4), 20 mM of potassium chloride and 4 mM of ATP. The resulting mixture was 
reacted at 37 °C for 15 min. and 1 ml of a 24 % trichloroacetic acid was then added to terminate the 
reaction. The inorganic phosphorus liberated was quantitatively determined by the method proposed by 
Taussky and Shorr (J. Biol. Chem., 202, 675-685 (1953)). The ATPase activity was determined from the 
obtained inorganic phosphorus value. 

The above procedure was repeated except for not using potassium chloride to determine an ATPase 
activity in the absence of potassium chloride. 

The desired K + -dependent ATPase activity was calculated by subtracting the ATPase activity value 
determined in the absence of KCI from the ATPase activity value determined in the presence of KCI. 

The results are set forth in Table 2. 



Table 2 



Tested Compound (Example No.) 


H + + K + ATPase 
inhibitory action (%) 


2-[(2-isobutylamino)benzylsulfinyl]imidazole (Example No. 10) 
2-[(5-methyl-2-methylamino)benzylsulfinyl]imidazole (Example No. 14) 
2-[(2-ethylamino)benzylsulfinyl]imidazole (Example No. 25) 


97.2 
90.8 
87.5 
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(b) Pig gastric mucosa 

Gastric acid secretory c lis of a pig gastric mucosa were isolated in th sam manner as in th t st for 
rabbit gasric mucosa. A vesicle containing H + + K + ATPase was prepared by centrifuging th cells in Ficoll 
5 of discontinuous density gradient. The enzyme and each test compound were incubated at 37 • C for 30 
min. in a solution which contained 2 mM of a bisTRIS-acetate buffer (pH 5.5). To the resulting mixture were 
added a solution of 37.5 mM of bisTRIS-acetate buffer solution (pH 7.4), 2 mM of magnesium chloride, 
2mM of ATP and 5mM of potassium chloride, and the mixture was then heated to 37* C for 10 min. for 
performing a reaction. The reaction was terminated by addition of 5% trichloroacetic acid solution, and an 
70 inorganic phosphorus liberated was quantitatively measured by Fiske-Subbarow method. The ATPase 
activity was determined from the obtained inorganic phosphorus value. 

The above procedure was repeated except for not using potassium chloride to determine an ATPase 
activity in the absence of potassium chloride. 

The desired K + -dependent ATPase activity was calculated by subtracting the ATPase activity value 
is determined in the absence of KCI from the ATPase activity value determined in the presence of KCI. 
The results are set forth in Table 3. 



Table 3 



20 


Tested Compound (Example No.) 


H + + K + ATPase 






inhibitory action 






(ICso)(10- 6 M) 




2-(2-methylaminobeyzylsulfinyl)-4,5,e,7-tetrahydrc-1H-benzimidazole (Example No. 2) 


1.8 


25 


2-{2-methylaminobenzylsulfinyl)imidazole (Example No. 8) 


2.8 



(2) Inhibitory action against the secretion of gastric acid (Test I) 

Male Donryu rats having a body weight of 200 to 250 g were fasted (while allowing free access to 
water) for 24 hrs. in accordance with the conventional method [Shay, H. et al, Gastroenterology, 5, 43-61 
(1945)]. Under ether anesthesia the pylorus was ligated and each test compound was administered 
intraduodenally. Four hours later, each rat was killed and the stomach was removed to collect the gastric 
juice. The inhibitory action was determined by comparing the acid output which was determined by titration 
to pH 7.0 with 0.1 -N NaOH by means of an automatic titrator, with the corresponding value of control rat 
prepared in the same manner except that a vehicle alone was administered. 

The results are set forth in Table 4. 
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Table 4 



Tested compound 


Dos (mg/kg) 


Suppresive 
action (%) 


2-[(2-isobutylamino)benzylsulfinyl]imidazole (Example No. 10) 


10 

30 


56.2 
87.0 


2-[(5-methyl-2-methylamino)benzyIsulfinyl]imida2ole (Example No. 14) 


10 
30 


82.2 
98.6 


2-[(2-ethylamino)benzylsulfinyl]imidazole (Example No. 25) 


10 

30 


74.0 
93.3 


2-[(2-isobutylamino-5-methoxy)benzylsulfinyl]imida20le (Example No. 29) 


10 
30 


30.8 
89.0 


2-[(2-methyl-6-methylamino)benzylsulfinyl]imidazole (Example No. 33) 


10 
30 


92.9 
91.4 


2-[(2-isobutylamino-6-methyl)benzylsulfinyl]imida2ole (Example No. 45) 


10 
30 


86.8 
90.3 


Remarks: Suppresive action: On secretion of gastric acid 



(3) Inhibitory action against the secretion of gastric acid (Test II) 

Heidenhain pouch dogs produced from male beagle dogs were fasted. To the dogs were then 
administered intravenously histamine hydrochloride (gastric juice secretion inducing agent) continuously at 
a dose of 160 ug/kg/hr. The gastric juice was collected at an interval of 15 min. to measure the amount of 
gastric juice and acid output to determine an acid secretion amount (mEq/15 min). 

The test compound was intravenously administered to the dogs at one hour after the initiation of 
histamine administration. 

The inhibitory action was determined by comparing the acid secretion amount, with the corresponding 
amount of a control dog prepared in the same manner except that a vehicle alone was administered. 
The results are set forth in Table 5. 
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Table 5 





Tested compound 


Dos 


Suppresiv 


5 




(mg/kg) 


action (%) 




2-(2-methylaminobenzylsulfinyl)-4 ) 5,6 f 7-tetra 








hydro-1H-benzimidazole (Example No. 2) 


3 


53 




2-[(2-isobutylamino)benzylthio] 








imidazole (Example No. 9) 


3 


11 


10 


2-[(2-isobutylamino)benzylsulftnyl] 








imidazole (Example No. 10) 


3 


81 




2-[(5-methyl-2-methylamino)benzyl 








suHinylJimidazole (Example No. 14) 


3 


97 




2-[(2-isopropylamino)benzylsuHinyl] 






15 


imidazole (Example No. 23) 
2-[(2-ethylamino)benzylsutfinyl] 


3 


66 




imidazole (Example No. 25) 


3 


80 




2-[(2-benzylamino)benzylsulfinyl] 








imidazole (Example No. 27) 


3 


57 


20 


2-[(2-isobutylamino-5-methoxy)benzyl 


1 


30 




suKinylJimidazole (Example No. 29) 


3 


81 




2-[(2-methyl-6-methylamino)benzylsul 








finyl]imidazole (Example No. 33) 


1 


70 




4-methyl-2-[(2-methylamino)benzyl 






25 


sulfinyljmidazole (Example No. 37) 


3 


50 




2-[(2-isobutylamino-6-methoxy)benzyl 


1 


66 




sulfinyljmidazole (Example No. 41) 


3 


97 




2-[(2-isobutylamino-6-methyl)benzyl 








suHinylJimidazole (Example No. 45) 


1 


82 


30 


2-[(2-isobutyIamino-4-methyl)benzyl 








suHinylJimidazole (Example No. 47) 


1 


87 




Remark: Suppresive action: On secretion of gastric acid 



35 

(4) Acute toxicity test 

2-[(2-lsobutylamino)benzylsulfinyl]imidazole (Example No. 10) was orally administered to rats and 
beagle dogs at a dose of 45 mg/kg/day for two weeks. There was observed no noticeable change to the 
40 administered rats and dogs. 

Further, it has been confirmed that the imidazole derivatives of the formula (I) are well absorbable by 
animals such as dogs and rats when the imidazole derivatives are orally administered to show a high 
concentration in blood of the tested animals. Furthermore, it has been confirmed that the imidazole 
derivatives of the formula (I) have a cytoprotective action. 
45 The compounds (I) of the present invention can be administered either orally or parenteraliy. Prepara- 
tion forms for oral administration may be, for example, tablets, capsules, powder, granules syrup and the 
like. Preparation forms for parenteral administration may be injectable preparations and the like. For the 
formulation of these preparations, excipients, disintegrants, binders, lubricants, pigments, diluents and the 
like which are commonly employed in the art may be used. The excipients may include dextrose, lactose 
so and the like. Starch, carboxymethylcellulose calcium and the like may be used as the disintegrants. 
Magnesium stearate, talc and the like may be used as the lubricants. The binders may be hydroxy propyl- 
cellulose, gelatin, polyvinylpyrrolidone and the like. 

The dose may usually be about 1 mg/day to 50 mg/day in the case of an injectable preparation and 
about 10 mg/day to 500 mg/day in th case of oral administration, both for an adult. Th dose may be 
55 either increased or decreased depending on the age and other conditions. 

Exampl s of the preparation of the imidazol derivatives of the formula (I) ar giv n below. 
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EXAMPLE 1: preparation of 2-(2-methylaminobenzylthio)-4,5,6,7-t trahydro-1 H-benzimidazole 

To a susp nsion of 1.3 g (9 mmol) of 2-m rcapto-4,5, 6 ,7-tetrah yd ro-1 H-benzimidazole in 20 ml of 
ethanol was added 1.35 g (7 mmol) of 2-methylaminobenzyl chloride hydrochloride for a period of 15 min. 
The solvent was distilled off, and the residue was shaken sufficiently with a combination of 1 N aqueous 
sodium hydroxide and chloroform for performing extraction. The organic portion was taken out and then 
dried over anhydrous sodium sulfate. Chloroform was distilled off, and the residue was crystallized from 
ether/hexane to give 1.02 g of the desired compound as a pale brown crystalline product, yield 53%. 
IR* (KBr): cm" 1 

3390, 2910, 2840, 1605, 1580, 1510, 1385, 1310, 1170, 1000, 740 

1 H-NMR (CDCI 3 ):5 

1.6 - 2.0 (m, 4H), 2.3 - 2.8 (m, 4H), 2.80 (s, 3H), 4.13 (s, 2H), 6.4 - 7.3 (m, 4H) 

EXAMPLE 2: Preparation of 2-(2-methylaminobenzylsulfinyl)-4 t 5,6 > 7-tetrahydro-1 H-benzimidazole 

To a solution of 1.20 g (4 mmol) of 2-(2-methylaminobenzylthio)-4,5,6 t 7-tetrahydro-1 H-benzimidazole in 
chloroform was added under chilling with ice 0.85* g (4 mmol) of 80% m-chloroperbenzoic acid for 20 min. 
The mixture was then stirred for 15 min. The chloroform portion was washed with a saturated aqueous 
NaHCOs solution. The chloroform portion was then extracted with two portions of diluted aqueous NaOH 
solution. The aqueous extracts were combined, and an excess amount of aqueous NH^CI was added to the 
combined extracts to precipitate a crystalline product. The crystalline products were collected by filtration 
and sufficiently washed. The thus obtained crude crystalline product was recrystallized from dich- 
loromethane/hexane to give 0.32 g of the desired compound as a white crystalline product, yield 25%. 
IR* (KBr): cm" 1 

3370, 3200, 2930, 1600, 1590, 1580, 1520, 1420, 1310, 1170, 1040, 735 

1 H-NMR (CDCI 3 -CD 3 OD):5 

1.6 - 2.1 (m, 4H), 2.4 - 2.8 (m, 4H), 2.78 (s, 3H), 4.22 (d, 1H, J = 14Hz), 
4.40 (d, 1H, J = 14Hz), 6.4-7.3 (m, 4H) 
M.p.: 142 - 144*C (decomp.) 

EXAMPLE 3: Preparation of 2-(2-dimethy 1 ami nobenzylthio)-4.5,5,7-tetrahydro-1 H-benzimidazole 

To a suspension of 1.55 g (10 mmol) of 2-mercapto-4,5,6,7-tetrahydro-1H-benzimidazoIe in 20 ml of 
ethanol was added 1.81 g (8.8 mmol) of 2-dimethylaminobenzyl chloride hydrochloride for a period of 10 
min. The mixture was then stirred for 30 min. Thus precipitated crystalline product was collected by 
filtration and washed successively with ethanol and hexane to give 2.16 g of a pale brown crystalline 
product. The obtained crystalline product was shaken with a combination of chloroform and aqueous 
NaHCOa for performing extraction. The chloroform portion was taken out and dried over anhydrous sodium 
sulfate. Chloroform was distilled off, and the residue was crystallized from diethyl ether/hexane. The 
crystalline residue was collected by filtration to give 1.44 g of the desired compound as a white crystalline 
product, yield 57%. 
IRv(KBr): cm" 1 

2930, 2850, 2820, 2780, 1490, 1445, 1390, 1000, 945, 755 

1 H-NMR (CDCI3): 5 

1.6 - 2.0 (m, 4H), 2.3 - 2.8 (m, 4H), 2.75 (s, 6H), 4.23 (s, 2H), 6.8 - 7.4 (m, 4H) 

EXAMPLE 4: Preparation of 2-(2-dimethylaminobenzylsulfinyl)-4,5,6,7-tetrahydro-1 H-benzimidazole 

To a solution of 0.70 g (2.4 mmol) of 2-(2-dimethylaminobenzylthio)-4.5,6 l 7-tetrahydro-1 H-benzimidazole 
in 7 ml of chloroform was added under chilling with ice 0.53 g (2.4 mmol) of 80% m-chloroperbenzoic acid 
for 10 min. To the resulting mixture were added chloroform and aqueous NaHC0 3 . The chloroform portion 
was taken out, and then subjected to extraction using six portions of 1 N aqueous NaOH. To the aqueous 
NaOH portion was added an excess amount of aqueous NH4CI to separate an oil out of the solution. The oil 
was then extracted with chloroform and dried over anhydrous sodium sulfate. Chloroform was distilled off, 
and the residue was crystallized from di thy I ether/hexane. The obtained crystallin products were collected 
by filtration and dried und r r duced pressure to give 0.26 g of the desired compound as a white crystallin 
product, yield 35%. 
IFU(KBr): cm" 1 
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3225, 2925, 1590, 1490. 1110, 1040, 1030, 755 
1 H-NMR (CDCI 3 ):6 1.6 ■ 2.0 (m, 4H), 2.3 - 2.9 (m, 4H), 2.65 (s, 6H), 4.38 and 4.70 ( ach d, 1Hx2, 

J = 13Hz), 6.8-7.4 (m, 4H) 
M.p.: 103 - 106° C (decomp.) 

5 

EXAMPLE 5; Preparation of 2-(2-aminobenzylthio)-4,5,6,7-tetrahydro-1H-benzimidazole 

To a suspension of 1.5 g (purity 75%, 7.3 mmol) of 2-mercapto-4,5,6 ( 7-tetrahydroOH-benzimidazo1e in 
15 ml of ethanol was added 1.3 g (7.3 mmol) of 2-aminobenzyl chloride hydrochloride, and the mixture was 

10 stirred for 2 hrs. at room temperature. Ethanol was distilled off under reduced pressure at room tempera- 
ture. The residue was made alkaline by addition of saturated aqueous sodium hydrogencarbonate and then 
extracted with 40 ml of chloroform. The chloroform portion was washed with 10 ml of 0.2 N NaOH and then 
with saturated aqueous sodium chloride. The washed chloroform portion was dried over anhydrous sodium 
sulfate and placed under reduced pressure to distill off the solvent. The residue was purified by silica gel 

is column chromatography using chloroformmethanol to give 1 .35 g of the desired compound as a pale yellow 
oil, yield 71.4%. 
1 H-NMR (CDCI 3 ):5 

1.4 - 2.0 (m, 4H), 2.2 - 2.8 (m, 4H), 4.11 (s, 2H), 5.5 (br, 2H), 6.4 - 7.2 (m, 4H) 

20 EXAMPLE 6: Preparation of 2-(2-aminobenzylsulfinyl)-4,5,6 ) 7-tetrahydro-1H-benzimidazole 

To a solution of 1.3 g (5.0 mmol) of 2-(2-aminobenzylthio)-4,5,6 l 7-tetrahydro-1H-benzimidazole in 13 ml 
of chloroform was added under stirring and chilling with ice (5 - 10* c) 1.08 g (5.0 mmol) of 80% m- 
chloroperbenzoic acid for approx. 15 min. The mixture was further stirred for 15 min., and to the mixture 

25 was added saturated aqueous sodium hydrogencarbonate solution. Thus precipitated solid was collected by 
filtration and washed with two portions of water and one portion of acetonitrile. There was obtained 590 mg 
of a crude product. The chloroform portion of the mother liquor was taken out and subjected to extraction 
using 10 ml of 0.2 N aqueous NaOH. The aqueous alkaline solution was made ammonia alkaline by addition 
of 20% aqueous NhUCI to precipitate a crystalline product. The crystalline product was collected and 

30 washed successively with two portions of water and one portion of acetonitrile to give 130 mg of a crude 
product. The crude products were combined and dissolved in 30 ml of 0.5 N aqueous NaOH. The aqueous 
solution was washed with three portions of chloroform and then made ammonia-alkaline by addition of 20% 
aqueous NH4CI to precipitate a crystalline, product. The obtained product was washed successively with 
two portions of water, one portion of acetonitrile and one portion of diethyl ether and then dried under 

35 reduced pressure at 35 *C for 8 hrs. to 624 mg of the desired compound as a white crystalline product, 
yield 45.4%. 
IRc(KBr): cm" 1 

3220, 3170, 1590, 1575, 1490, 1420, 1270, 1050, 1025, 740 

1 H-NMR (DMSO-d 6 ): 5 

40 2.5 - 3.0 (m, 4H), 3.2 - 3.8 (m, 4H), 4.37 (s, 2H), 5.16 (br, 2H) f 6.3 - 7.2 (m, 

4H), 12.7 (br, 1H) 
M.p.: 178 - 180* C (decomp.) 

EXAMPLE 7: Preparation of 2-(2-methylaminobenzylthio)imidazole 

45 

To a solution of 693 mg (6.9 mmol) of 2-mercapto-imidazole in 26 ml of ethanol was added 1 .33 g (6.9 
mmol) of 2-methylaminobenzyl chloride hydrochloride, and the mixture was stirred for 15 min. at room 
temperature. Ethanol was distilled off under reduced pressure. The residue was made alkaline by addition 
of saturated aqueous sodium hydrogencarbonate and then to the alkaline solution was added 20 ml of water 
so to precipitate a crystalline product. The product was collected by filtration and washed successively with 
two portions of water and each one portion of chilled ethanol and ether to give 990 mg of the desired 
compound as a white crystalline powder, yield 65.5 %. 
1 H-NMR (CD 3 OD):5 

2.84 (s, 3H), 4.10 (s, 2H), 6.3 - 7.2 (m, 4H), 7.0 (s, 2H) 

55 
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EXAMPLE 8: Preparation of 2-(2-methylaminobenzylsulfinyl)imidazole 

To a solution of 900 mg (4.1 1 mmol) of 2-(2-methylaminobenzylthio)imidazole in a mixtur of 40 ml of 
chloroform and 10 ml of methanol was portionwise added under chilling with ice 880 mg (4.11 mmol, purity 

5 80%) of m-chloroperbenzoic acid. The mixture was then stirred for 30 min. To the stirred mixture was 
added a saturated aqueous sodium hydrogencarbonate. The resulting aqueous solution was subjected to 
extraction with 50 ml of chloroform. The chloroform portion was taken out and the subjected to extraction 
with three portions of 10 ml of 0.1 N aqueous NaOH and one portion of 20 ml of 0.1 N aqueous NaOH to 
transfer a product into the aqueous fractions. The last three aqueous fractions were combined and made 

70 ammonia-alkaline by addition of 20% aqueous ammonium chloride to precipitate a crystalline product. The 
product was collected, washed sufficiently with water and dried under reduced pressure at room tempera- 
ture to give 637 mg of the desired compound as a pale yellow crystalline product, yield 66%. 
IR*»(KBr): cm" 1 

3370, 1605, 1580, 1520, 1465, 1310, 1040, 745 

75 1 H-NMR(DMSO-d G ):5 

2.67 (m, 3H), 4.37 and 4.52 (each d, 2H, J = 14Hz), 5.60 (br, 1H), 6.2 - 7.6 (m, 
6H), 13.0 (br, s, 1H) 
M.p.: 168'C (decomp.) 

20 EXAMPLE 9: Preparation of 2-[(2-isobutylamino)ben2ylthio]imidazole 

To a solution of 427 mg of 2-mercaptoimidazole in 5 ml of ethanol was added at room temperature 1 .0 
g of 2-isobutylaminobenzyl chloride hydrochloride for approx. 5 min. Thus obtained homogeneous solution 
was stirred for 1 hr. at room temperature. Ethanol was distilled off under reduced pressure at a temperature 
25 below 40 *C. To the residue were added a small amount of water and saturated aqueous sodium 
hydrogencarbonate. The aqueous solution was then subjected to extraction using chloroform. The chlo- 
roform portion was dried over anhydrous sodium sulfate and placed under reduced pressure to distill off the 
solvent. There was obtained 1.05 g of the desired compound as a white crystalline powder, yield 94%. 
IR*(KBr): cm" 1 

30 3390, 2950, 1605, 1515, 1460, 1420, 1315, 1100, 750 

TH-NMR (CDCI 3 ):5 

0.88 (d, 6H, J = 7Hz), 1.84 (m, 1H), 2.84 (d, 2H, J = 7Hz), 4.12 (s, 2H), 6.2 - 7.1 (m, 
6H) 

35 EXAMPLE 10: Preparation of 2-[(2-isobutylamino)benzylsulfinyl]imidazole 

To a mixture of 1 g of 2-[(2-isobutylamino)benzylthio]imidazole, 40 ml of chloroform and 10 ml of 
methanol was portionwise added under chilling with ice an equivalent molar amount of m-chloroperbenzoic 
acid. The mixture was stirred to perform a reaction. Termination of the reaction was confirmed by means of 

40 TLC (thin layer chromatography). Subsequently, the reaction mixture was made alkaline by addition of 
saturated aqueous sodium hydrogencarbonate and subjected to extraction using chloroform. The chloroform 
extract was shaken successively with three portions of 10 ml of 0.1 N aqueous NaOH and one portion of 20 
ml of 0.1 N aqueous NaOH to transfer the reaction proudct into the aquoues fractions. Each of the four 
fractions was made ammonia-alkaline by addition of 20% aqueous ammonium chloride. A precipitate 

45 deposited from each fraction was collected by filtration, washed sufficiently with ether, and dried to give 0.6 
g of the desired compound as a white crystalline product, yield 56.5%. 
IR*(KBr): cm" 1 

3360, 3340, 3160, 2950, 1600, 1580, 1515, 1465, 1315, 1020, 
740 

50 ^-NMR (CDCI3/CD3OD = 1/1 vol/vol):5 

1.02 (d, 6H, J = 7Hz), 1.94 (m, 1H), 2.90 (d, 2H, J = 7Hz), 4.32 
(d, 1H, J = 13Hz), 4.54 (d. 1H, j=13Hz), 6.4 - 7.3 (m, 4H), 
7.24 (s, 2H) 

M.p.: 132 - 133* C (decomp.) 

55 
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EXAMPLE 11: Preparation of 2-[(2-dimethylamino)benzylthio]imidazole 



To a solution of 1.214 g of 2-mercaptoimidazole in 12 ml of ethanol was added at room temperature 2.5 
g of 2-dimethylaminobenzyl chloride hydrochloride for approx. 5 min. Thus obtained homogeneous solution 
s was stirred for 1 hr. at room temperature, Ethanol was distilled off under reduced pressure at a temperature 
below 40 *C. To the residue were added 10 ml of water and a saturated aqueous sodium hydrogencar- 
bonate. The aqueous solution was then subjected to extraction using chloroform. The chloroform portion 
was dried over anhydrous sodium sulfate and placed under reduced pressure to distill off the solvent. After 
the residue was allowed to stand for one day, there was obtained 2.35 g of the desired compound as a 
10 white powder, yield 84%. 
IR*(KBr): cm" 1 

1495. 1450, 1415, 1330, 1190, 1155, 1100, 1050, 950, 770, 760 

1 H-NMR (CDCIa): 6 

2.60 (s, 6H), 4.22 (s, 2H), 6.7 - 7.3 (m, 6H) 
75 M.p.: 73 - 76'C 

EXAMPLE 12: Preparation of 2-[(2-dimethylamino)benzylsulfinyl]imida2ole 

To a solution of 2.2 g of 2-[(2-dimethylamino)benzylthio]imidazole in 50 ml of chloroform was 
portionwise added under chilling with ice an equivalent molar amount of m-chloroperbenzoic acid. The 
mixture was stirred to perform a reaction. Termination of the reaction was confirmed by means of TLC. 
Subsequently, the reaction mixture was made alkaline by addition of saturated aqueous sodium hydrogen 
carbonate and subjected to extraction using chloroform. The chloroform extract was shaken successively 
with three portions of 10 ml of 0.1 N aqueous NaOH and one portion of 20 ml of 0.1 N aqueous NaOH to 
transfer the reaction proudct into the aquoues fractions. Each of the four fractions was made ammonia- 
alkaline by addition of 20% aqueous ammonium chloride. A precipitate deposited from each fraction was 
collected by filtration, washed sufficiently with ether, and dried to give 1.03 g of the desired compound as a 
white crystalline powder, yield 43.8%. 
IRy(KBr): cm" 1 

3050. 2970, 2890, 2800, 1490, 1105, 1095, 1005, 940, 780, 
765, 510 

'H-NMR (CDCI 3 /CD 3 OD = 1/1 vol/vol):5 

2.66 (s, 6H), 4.50 (d, 1H, J = 12Hz), 4.73 (d, 1H, J = 12Hz), 
6.8 - 7.4 (m, 4H), 7.22 (s. 2H) 
M.p.: 115 - 117- C (decomp.) 

EXAMPLE 13: Preparation of 2-[(5-methyl-2-methylamino)benzylthio]imidazole 

a) 5-Methyl-2-methylaminobenzyl chloride hydrochloride 

Ethyl 2-amino-5-methylbenzoate was treated with dimethylsulfuric acid to give a N-methylated product. 
The N-methylated product was reduced using lithium aluminum hydride to give 5-methyl-2- 
methylaminobenzyl alcohol. The obtained alcohol was reacted with thionyl chloride in benzene to give the 
desired compound, yield 22% (based on the amount of the starting benzoate). 

b) 2-[(5-Methyl-2-methylamino)benzylthio]imidazole 

To a solution of 0.7 g of 2-mercaptoimidazole in 10 ml of ethanol was portionwise added at room 
temperature 1.44 g of 5-methyl-2-methylaminobenzyl chloride hydrochloride. The obtained homogeneous 
so solution was stirred for one hr. at room temperature. Ethanol was distilled off under reduced pressure at a 
temperature below 40 • C. 

To the residue were successively added 40 ml of water and saturated aqueous sodium hydrogencarbonate. 
The aqueous solution was then subjected to extraction using chloroform. The chloroform extract was dried 
over anhydrous sodium sulfat and concentrated to give 1 .456 g of the desir d compound as a pal yellow 
55 crystalline product, yield 84.6%. 
IRy(KBr): cm" 1 

3430, 1520, 1420, 1100, 965, 805, 760 

'H-NMR (CDCI 3 ): 5 



25 



30 



40 



45 
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2.16 (s, 3H), 2.77 (s, 3H), 5.13 (s, 2H), 5.95 (br, 1H), 6.3 - 7.2 (m, 5H) 
M.p. : 113-118'C 

EXAMPLE 14: Preparation of 2-[(5-methyl-2-methylamino)benzylsulfinyl]imida20le 

5 

To a solution of 1.45 g of 2-[(5-methyl-2-methylamino)benzylthio]imidazole in a mixture of 40 ml of 
chloroform and 10 ml of methanol was portionwise added under chilling with ice an equivalent molar 
amount of m-chloroperbenzoic acid. The mixture was stirred to perform a reaction. Termination of the 
reaction was confirmed by means of TLC. Subsequently, the reaction mixture was made alkaline by addition 

70 of saturated aqueous sodium hydrogencarbonate and subjected to extraction using chloroform. The 
chloroform extract was shaken successively with three portions of 10 ml of 0.1 N aqueous NaOH and one 
portion of 20 ml of 0.1 N aqueous NaOH to transfer the reaction product into the aqueous fractions. Each of 
the four fractions was made ammonia-alkaline by addition of 20% aqueous ammonium chloride. A 
precipitate deposited from each fraction was collected by filtration, washed sufficiently with ether, and dried 

15 to give 0.8 g of the desired compound as a white crystalline product, yield 51 .6%. 
IRf(KBr): cm" 1 

3400, 2070, 3000, 2890, 2800. 1520. 1310, 1095, 1005. 890, 
805 

1 H-NMR(CDCI 3 /CD 3 OD = 1/1 vol/vol): 6 
20 2.15 (s, 3H), 2.77 (s. 3H), 4.28 <d. 1H, J = 14Hz), 4.46 (d, 1H f 

J = 14Hz), 6.4 - 7.1 (m t 3H), 7.24 (s, 2H) 
M.p.: 125 - 128* C (decomp.) 

EXAMPLE 1 5: Preparation of 2-(2-aminobenzylthio)imidazole 

25 

To a solution of 1.5 g (15 mmol) of 2-mercaptoi imidazole in 15 ml of ethanol was added at room 
temperature 2.66 g (15 mmol) of 2-aminobenzyl chloride hydrochloride. The mixture was then stirred for 
one hr. at room temperature. The obtained homogeneous solution was placed under reduced pressure at a 
temperature below 40 *C to distill off the solvent. To the residue were successively added water and 
30 saturated aqueous sodium hydrogencarbonate to precipitate a crystalline product. The product was 
collected by filtration, washed twice with water, and dried to give 2.5 g of the desired compound as a pale 
gray crystalline product, yield 80.9%. 
1 H-NMR (CDCI 3 /CD 3 OD = 2/1, vol/vol): 6 

4.11 (s, 2H), 7.00 (s, 2H), 6.4 - 7.1 (m, 4H) 

35 

EXAMPLE 16: Preparation of 2-(2-aminobenzylsulfinyl)imidazole 

To a solution of 2.5 g of 2-(2-aminobenzylthio)imidazole in a mixture of 25 ml of chloroform and 10 ml 
of methanol was dropwise added under stirring and under chilling with ice 2.6 g (12.1 mmol) of m- 

40 chloroperbenzoic acid. The mixture was further stirred for 15 min. Thus precipitated crystalline product was 
collected by filtration, washed twice with water and placed in 40 ml of saturated aqueous sodium 
hydrogencarbonate. The aqueous mixture was stirred, and then the crystalline product was collected by 
filtration. The obtained solid product was stirred in a mixture of 30 ml of chloroform and 10 ml of 1 N 
aqueous NaOH. The aqueous portion was taken out and made ammonia-alkaline by addition of 20% 

46 aqueous ammonium chloride. The mixture was chilled after addition of sodium chloride, to give a crystalline 
precipitate. The precipitate was collected by filtration, washed successively with two portions of water and 
one portion of acetone, and dried under reduced pressure to give 340 mg of the desired compound as a 
pale brown crystalline powder, yield 12.7%. 
IFU(KBr): cm" 1 

so 3460, 3350, 1635, 1490, 1100, 1035, 900, 750 

1 H-NMR (DMSO-ck): 5 

4.44 (s, 2H), 5.16 (br, 2H), 6.2 - 7.1 (m, 4H), 7.26 (s, 2H), 13.0 (br, 1H) 
M.p. : 170 - 172* C (decomp.) 

55 EXAMPLE 17: Preparation of 2-[(2-methylamino)benzylsulfinyl]imidazol 

A mixture of 87.1 g of 2-[(2-methylamino)benzylthio]imidazoi , 1,220 ml of dichloromethane, 1,220 ml of 
methanol, and 122 ml of acetic acid was stirred for 30 min. at room temp rature to complet ly dissolve the 
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imidazol in the mixtur . Th mixture was th n chill d with ic to a temperature below 5*C. To the chilled 
mixture were successively added 109 ml of 35% aqueous hydrogen peroxid , 55 ml of water and 2.72 g of 
ammonium vanadate. The mixtur was stirred for approx. 3 hrs. at a temperatur between -3 # C and 3*C 
for p rforming a reaction. After the reaction was complete, 2,100 ml of 10% aqueous sodium carbonate was 

5 added to the reaction mixture to precipitate a crystalline product. The mixture was then stirred for 30 min. 
The precipitated crystalline product was collected by filtration, washed successively with water and 
dichloromethane, and then suspended in a mixture of 300 ml of dichloromethane and 200 ml of aqueous 
sodium hydroxide (15.9 g/200 ml). The obtained suspension was stirred for 30 min. at room temperature. 
Insoluble crystals were removed by filtration, and the aqueous portion was taken out and washed with 

70 dichloromethane. Aqueous ammonium chloride (25.5 g/200 mi) was added to the above-obtained aqueous 
mixture to precipitate a crystalline product. The product was collected by filtration and washed with water to 
give 67.1 g of a pale brown crystalline product. 

The obtained crystalline product (67.1 g) was suspended in 1,340 ml of acetone and heated under 
reflux of acetone. There was produced 60.8 g of a pale brown crystalline product. The produced product 

js was dissolved in aqueous sodium hydroxide (12.4 g/100 ml). To the resulting solution was dropwise added 
at room temperature aqueous ammonium chloride (19.9 g/400 ml) for a period of 45 min. The mixture was 
then stirred for 45 min. to precipitate a crystalline product. The product was collected by filtration and 
washed sufficiently with water to give 57.6 g of the desired compound as a pale brown crystalline powder, 
yield 61.6%. 

20 

EXAMPLE 18; Preparation of 2-[(2-isobutylamino-5-nitro)benzylthio]imidazole 

a) 2-Amino-5-nitrobenzyl alcohol 

25 To a suspension of 676 mg (17.9 mmol) of lithium aluminum hydride in 35 ml of dry tetrahydrofuran 
was dropwise added under stirring and chilling with ice (below 10 *C) a solution of 3.5 g (17.9 mmol) of 
methyl 5-nitroanthranylate in 50 ml of dry tetrahydrofuran for 15 min. The mixture was further stirred for 30 
min. To the solution was dropwise added saturated aqueous sodium sulfate. Insolubles were removed by 
filtration. The filtrate was then placed under reduced pressure to distill off the solvent. There was obtained 

30 2.76 g of the desired compound as a yellow crystalline product. 
1 H-NMR (CDCI 3 ):5 

4.57 (s, 2H), 6.68 (d, 1 H, J = 9Hz), 7.8 - 8.1 (m, 2H) 

b) 1 ,2-Dihydro-2-isopropyl-6-nitro-4H-3,1-benzoxa2ine 

35 

To a solution of 2.5 g (14.9 mmol) of 2-amino-5-nitrobenzyl alcohol obtained in a) above and 4.3 g (59.6 
mmol) of isobutyl aldehyde in 15 ml of tetrahydrofuran was added 1.2 g of anhydrous calcium chloride. The 
mixture was then stirred for 48 hrs. at room temperature. Insolubles were removed by filtration. The filtrate 
was placed under reduced pressure to distill off the solvent. The residue was crystallized by addition of 
40 hexane to give 2.86 g of the desired compound as a yellow crystalline product. 
1 H-NMR (CDCI 3 ):5 

1.02 (d. 6H, J=7Hz), 1.6 - 2.0 (m, 1H), 4.48 (dd ( 1H, J=2Hz, 5Hz), 4.80 (s, 2H), 
4.94 (br, 1 H), 6.48 (d, 1 H, J = 9Hz), 7.6 - 8.0 (m, 2H) 

45 c) 2-lsobutylamino-5-nitrobenzyl alcohol 

To a solution of 1.43 g (6.4 mmol) of 1,2-dihydro-2-tsopropyl-6-nitro-4H-3,l-benzoxazine obtained in b) 
above in 14 ml of ethanol was added 486 mg (12.8 mmol) of sodium boron hydride. The mixture was then 
heated under reflux for 2 hrs. After the reaction was complete, 20% aqueous ammonium chloride was 
so added to the reaction mixture under chilling with ice. The solution was treated with ether for extraction. The 
ethereal extract was washed successively with water and saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to leave 1.23 g of the 
desired compound as a brown oil. 
1 H-NMR (CDCI 3 ): 5 

55 1.00 (d, 6H, J=7Hz), 1.94 (m, 1H), 2.24 (br, 1H), 3.04 (t, 2H, J=7Hz), 4.64 (s, 

2H), 5.86 (br, 1H), 6.48 (d, 1H t J = 9Hz), 7.82 (d, 1H, J = 2Hz), 7.96 (dd, 1H, 
J = 2Hz. J = 9Hz) 
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d) 2-[(2-lsobutylamino-5-nitro)benzylthio]imidazole 

In a solution of 1.23 g (5.5 mmol) of 2-isobutylamino-5-nitrobenzy1 alcohol in 10 ml of methylene 
chloride was dropwise added under chilling with ice a solution of 0.48 ml (6.5 mmol) of thionyi chloride in 3 

5 ml of methylene chloride. The mixture was stirred for 15 min. at room temperature. The solvent was distilled 
off under reduced pressure. To the residue were added 20 ml of ethanol and 1.5 g (15 mmol) of 2- 
mercaptoimidazole. The mixture was then stirred for 2 hrs. at room temperature. Ethanol was distilled off 
under reduced pressure. The residue was extracted with ethyl acetate after addition of saturated aqueous 
sodium hydrogencarbonate. The extract was washed successively with water and saturated aqueous 

70 sodium chloride and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced 
pressure. The residue was crystallized by addition of ether to give 1 .40 g of the desired compound as a 
yellow crystalline product. 

1 H-NMR (CDCI 3 /CD 3 OD = 2/1, vol/vol): 6 

1.00 (d. 6H, J = 7Hz), 2.00 (m, 1H), 3.10 (d, 2H, J = 7Hz), 
15 4.24 (s, 2H), 6.57 (d, 1H, J = 9Hz), 7.03 (s, 2H), 7.82 (d, 1H, 

J = 2Hz), 7.98 (dd, 1 H, J = 2Hz, J = 9Hz), 

EXAMPLE 19: Preparation of 2-[(2-isobutylamino-5-nitro)benzylsuffinyl]imidazole 

20 To a solution of 800 mg (2.61 mmol) of 2-[(2-isobutylamino-5-nitro)benzylthio]imidazole obtained in 
Example 18 in a mixture of 6 ml of methylene chloride, 6 ml of methanol and 0.6 ml of acetic acid were 
added under chilling with ice (to keep the inner temperature in a range of 2 to 5 # C) 1.3 ml of 35% aqueous 
hydrogen peroxide and 20 ml of ammonium methavanadate. The obtained mixture was then stirred for 1 .5 
hrs. at the same temperature. After the reaction was complete, the mixture was further stirred for 15 min. 

25 after addition of saturated aqueous sodium hydrogen carbonate, to give a crystalline precipitate. The 
precipitate was collected by filtration and washed with water. The crystalline precipitate was dissolved in a 
mixture of 50 ml of 6 N aqueous NaOH and 50 ml of chloroform. The aqueous portion was taken out and 
made ammonia-alkaline by addition of 20% aqueous ammonium chloride to precipitate a crystalline 
product. The product was collected by filtration and washed successively with ethanol and ether. The 

ao product was dissolved in a mixture of 200 ml of chloroform and 100 ml of methanol. Insolubles were 
removed by filtration. The filtrate was placed under reduced pressure to distill off the solvent. The residue 
was crystallized by addition of ether to give 310 mg of the desired compound as a yellow crystalline 
product. 

IRv(KBr): cm" 1 

35 3300. 1605, 1590, 1495, 1325. 1310, 1285, 1100, 1025 

1 H-NMR (DMSO-ds): 5 

0.94 (d, 6H, J = 7Hz), 1.92 (m, 1H), 3.02 (t, 2H, J = 6Hz), 4.62 (s, 2H), 6.66 (d, 
1H, J = 9Hz), 7.0 -7.2 (m, 1H), 7.27 (s, 2H), 7.65 (d, 1H ( J = 3Hz), 7.96 (dd, 1H, 
j=3Hz, J = 9Hz), 13.1 (br, 1H) 
40 M.p. : 215 - 220* C (decomp.) 

EXAMPLE 20: Preparation of 2-[(4-chloro-2-isobutylamino)benzylthio]imidazole 

a) Methyl 4-chloroanthranilate 

45 

A solution of 10.0 g (58 mmol) of 4-chloroanthranitic acid in 100 ml of methanol was heated under 
reflux, while gaseous hydrogen chloride was blown through the heated solution for 2.5 hrs. After the heating 
was terminated, methanol was distilled off. The residue was shaken with chloroform and aqueous sodium 
carbonate. The organic phase was taken out and dried over anhydrous sodium sulfate. Chloroform was 
so distilled off under reduced pressure to leave 9.68 g of the desired compound as a residual pale brown 
crystalline product. 
1 H-NMR (CDCI 3 ):5 

3.86 (s, 3H). 5.76 (br. 2H), 6.58 (m, 1H), 6.65 (s. 1H), 7.76 (d, 1H, J = 8Hz) 

55 b) Methyl 4-chloro-2-(isobutylylamino)benzoate 

To a solution of 9.68 g (52 mmol) of methyl 4-chloroanthranilate obtained in a) above in 15 ml of 
benzene w r added 8.64 g of potassium carbonate and 6.67 g (63 mmol) of isobutyryl chloride. Th 
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mixture was heated under reflux for 1 hr. The mixtur was mixed with water, and the b nzene portion was 
taken out and dried over anhydrous sodium sulfate. Benzen was distilled off. Th residue was crystallized 
by addition of hexane to give 9.85 g of the d sired compound as a pale brown crystallin product. 
1 H-NMR (CDCI 3 ): 5 

5 1.29 (d, 6H, J = 7Hz), 2.62 (m, 1H), 3.93 (s. 3H). 7.02 (dd, 1H, J=2Hz, J = 9Hz), 

7.94 (d, 1H, J = 9Hz), 8.86 (d, 1H, J = 2Hz), 11.16 (br, 1H) 

c) 4-Chloro-2-(isobutylamino)benzyl alcohol 

70 To a suspension of 3.96 g (105 mmol) of lithium aluminum hydride in 200 ml of dry ether was dropwise 
added under chilling with ice for 15 min. a solution of 9.50 g (37 mmol) of methyl 4-chloro-2- 
(isobutyrylamino)benzoate obtained in b) above in a mixture of 20 ml of dry dichloromethane and 20 ml of 
dry ether. The mixture was then stirred for 30 min., and heated under reflux for 30 min. To the mixture was 
dropwise added under chilling with ice a saturated aqueous sodium sulfate. The organic portion was taken 

)5 out by decantation, and dried over anhydrous sodium sulfate. The solvent was distilled off to leave 7.28 g of 
the desired compound as a residual colorless oil. 
^-NMR (CDCIa): S 

0.99 (d, 6H, J = 6Hz), 1.92 (m, 1H), 2.91 (d, 2H t J = 6Hz), 4.58 (s, 2H), 6.3 - 7.0 (m, 
3H) 

20 

d) 2-[(4-Chloro-2-isobutylamino)benzylthio]imidazole 

To a solution of 7.28 g (34 mmol) of 4-chloro-(isobutylamino)benzyl alcohol obtained in c) above in 70 
ml of methylene chloride was added under chilling with ice 3.2 ml (43.9 mmol) of thionyl chloride for 10 

25 min. The mixture was then stirred for 15 min. The solvent was distilled off to leave a residue. The residue 
was stirred with a solution of 7.28 g (72.8 mmol) of 2-mercaptoimidazole in 100 ml of ethanol for 30 min. at 
room temperature. Ethanol was distilled off to leave a residue. The residue was shaken with chloroform and 
10% aqueous sodium carbonate. The organic portion was taken out and dried over anhydrous sodium 
sulfate. Chloroform was distilled off to leave a resdiue. The residue was purified by silica gel column 

30 chromatography and crystallized from ether/hexane to give 6.90 g of the desired compound as a white 
crystalline powder. 

1 H-NMR(CDCI 3 /CD 3 OD = 1/1 , vol/vol): 5 

1.01 <d, 6H, J = 7Hz), 1.96 (m, 1H), 2.95 (d, 2H, J = 7Hz), 
4.12 (s. 2H), 6.46 (dd, 1H, J = 2Hz. J = 8Hz), 6.56 (d, 1H. 
35 J = 2Hz), 6.80 (d, 1 H, J = 8Hz), 7.02 (s, 2H) 

EXAMPLE 21 : Preparation of 2-[(4-chloro-2-isobutylamino)benzylsulfinyl]imidazole 

To a solution of 2.00 g (6.7 mmol) of 2-[(4-chloro-2-isobutylamino)benzylthio]imidazole in a mixture of 
40 20 ml of chloroform, 20 ml of methanol and 2.0 ml of acetic acid were added under chilling with ice 3.0 ml 
of 35% aqueous hydrogen peroxide and 45 mg of ammonium methavanadate. The mixture was stirred for 3 
hrs. After the stirring was terminated, to the mixture was added aqueous sodium carbonate (5 g/50 ml). A 
crystalline product precipitated, was collected by filtration and washed successively with methylene chloride 
and water. The washed product was dissolved in 12 ml of 2 N aqueous NaOH, and insolubles were 
45 removed by filtration. To the filtrate was added 30 ml of 1N aqueous ammonium chloride. A crystalline 
product precipitated. The precipitate was collected by filtration to give 1 .50 g of the desired compound as a 
white crystalline powder. 
IRy(KBr): cm" 1 

3330, 2950, 2900, 1590, 1570, 1510, 1465, 1420, 1310, 1280, 1100, 1020, 745 

50 1 H-NMR (DMSO-d & ):5 

0.95 (d, 6H, J = 7Hz), 1.89 (m, 1H), 2.84 (br, 2H), 4.44 (d, 1H, J = 13Hz), 4.60 
(d, 1H, J = 13Hz), 5.94 (br, 1H), 6.43 (dd, 1H, J = 1Hz, J = 8Hz), 6.49 (d, 1H, 
J = 1 Hz), 6.74 (d, 1 H, J = 8Hz), 6.9 - 7.5 (br, 2H) 
M.p. : 173*C (decomp.) 

55 
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EXAMPLE 22: Preparation of 2-[(2-isopropylamino)benzylthio]imidazole 

A solution of 2.0 g (12.1 mmol) of 2-(isopropylamino)benzyl alcohol (which was prepared from 2- 
aminobenzyl alcohol and acetone in the manner described in Example 18-b) and -c)) in 20 ml of methylene 

5 chloride was dropwise added under chilling with ice a solution of 1.32 ml (18.1 mmol) of thionyl chloride in 
5 ml of methylene chloride for approx. 15 min. The mixture was then stirred for 1 hr at the same 
temperature. The solvent was distilled off under reduced pressure at a temperature below 40 a C. To the 
residue were added 2.42 g (24.2 mmol) of 2-mercaptoimidazole and 20 ml of ethanol, and the mixture was 
stirred for 1 hr. at room temperature. The solvent was distilled off under reduced pressure. The residue was 

w made weak alkaline by successive addition of 50 ml of water and 1 N aqueous NaOH and extracted with 
chloroform. The organic portion was washed successively with water and saturated aqueous sodium 
chloride and dried over anhydrous sodium sulfate. The solvent was distilled off under reduced pressure to 
leave a residue. The residue was then crystallized from ether/hexane (1/3) to give 1.76 g of the desired 
compound as a brown crystalline powder. 

75 1 H-NMR (CDCI 3 ): 5 

1.19 (d, 6H, J = 6Hz), 3.4 - 3.8 (m, 1H), 4.17 (s t 2H), 6.3 - 7.2 (m, 4H), 7.02 (s, 
2H) 

EXAMPLE 23: Preparation of 2-[(2-isopropylamino)benzylsuifinyl]imidazole 

20 

To a solution of 1 .75 g (7.09 mmol) of 2-[(2-isopropylamino)benzyithio]imidazole (which was prepared in 
Example 22) in a mixture of 16 ml of methylene chloride, 16 ml of methanol and 1.6 ml of acetic acid were 
added under chilling with ice (to keep the inner temperature at a temperature in the range of 2 - 5 • C) 3.2 
ml of 35% aqueous hydrogen peroxide and 50 mg of ammonium methavanadate. The mixture was stirred 

25 for 3.0 hrs. at the same temperature. After the stirring was terminated, the mixture was subjected to 
extraction using chloroform, after addition of saturated aqueous sodium hydrogencarbonate. The chloroform 
portion was subjected to extraction using one portion of 15 ml of 0.5 N aqueous NaOH and two portions of 
15 ml of 1 N aqueous NaOH. The obtained 1 N-aqueous NaOH extracts were combined, made ammonia- 
alkaline by addition of 20% aqueous ammonium chloride, and subjected to extraction using chloroform. The 

30 organic extract was washed with saturated aqueous sodium chloride and dried over anhydrous sodium 
sulfate. The solvent was distilled off under reduced pressure. The residue was crystallized by addition of 
ether to give 1.13 g of the desired compound as a pale brown crystalline powder. 
IRv(KBr): cm" 1 

3375, 2970, 1600, 1580, 1515, 1440, 1305, 1175, 1100. 
35 1040, 750, 500 

1 H-NMR (CDCI3/CD3OD = 3/1, vol/vol):5 

1.21 (d, 6H, J=6Hz) ( 3.60 (m, 1H), 4.24 and 4.51 (each d, 
2H, J = MHz), 6.4 - 7.3 (m f 4H), 7.21 (s, 2H) 
M.p. : 1 30 - 1 32 * C (decomp.) 

40 

EXAMPLE 24: Preparation of 2-[(2-ethylamino)benzylthio]imidazole 

To a solution of 6.4 g (42 mmol) of 2-ethylaminobenzyl alcohol (prepared by reducing methyl 2- 
acetamidobenzoate with lithium aluminum hydride) in 90 ml of dry benzene was dropwise added under 

45 chilling with ice 4.6 ml (62 mmol) of thionyl chloride in 90 ml of dry benzene for 20 min. The mixture was 
stirred for 1 hr. at room temperature and subsequently 20 min. at 50 • C. The solvent was distilled off under 
reduced pressure at a temperature below 50 • C to leave 7.7 g of 2-ethylaminobenzyl chloride hydrochloride 
as a brown oil. The obtained hydrochloride (7.7 g, 35 mmol) was portionwise added to a solution of 3.7 g 
(37 mmol) of 2-mercaptoimidazole in 60 ml of ethanol. The mixture was then stirred for 1 hr. Ethanol was 

50 distilled off under reduced pressure at a temperature below 40 • C. The residue was shaken with saturated 
aqueous sodium hydrogencarbonate and chloroform. The chloroform portion was taken out and dried over 
anhydrous sodium sulfate. The solvent was distilled off under reduced pressure. The residue was 
crystallized by addition of ether to give 4.78 g of the desired compound as a pale yellow crystalline powder. 
1 H-NMR(CDCI 3 ):5 

55 1.25 (t, 3H, J = 7Hz), 3.13 (q, 2H, J = 7Hz), 4.17 (s, 2H, 6.3 - 7.3 (m, 4H), 7.03 (s, 

2H) 
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EXAMPLE 25: Preparation of 2-[(2-ethylamino)benzylsulfinyl]inniclazol9 

To a solution of 7.3 g (31 .3 mmol) of 2-[{2-ethylamino)benzylthio]imidazole(which was prepared in the 
same manner as in Example 24) in a mixture of 80 ml of methylene chloride and 80 ml of m thanol were 

5 added under chilling with ice (to keep the inner temperature at a temperature in the range of 2 - 5*C) 12 ml 
of 35% aqueous hydrogen peroxide and 191 mg of ammonium methavanadate. The mixture was stirred for 
2.5 hrs. at the same temperature. After the stirring was terminated, the mixture was subjected to extraction 
using 50 ml of methylene chloride, after adding saturated aqueous sodium hydrogencarbonate and 
confirming that the mixture was made alkaline. The organic extract was then subjected to extraction using 

70 two portions of 30 ml of 1 N aqueous IMaOH. The extracts were combined and made ammonia-alkaline by 
addition of 20% aqueous ammonium chloride to give a precipitate. The obtained solid precipitate was 
extracted with chloroform. The extract was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate. The solvent was distilled off under reduced pressure. The residue was 
crystallized by addition of 60 ml of ethanol to give 6.4 g of the desired compound as a pale yellow 

75 crystalline product. 
IR*(KBr): cm" 1 

3380, 3070, 2970, 2900, 1605, 1580, 1520, 1310, 1090, 
995, 885, 745, 500 

1 H-NMR (CDCI3/CD3OD = 1/1, vol/vol): 5 
20 1.27 (t, 3H, J = 7Hz), 3.11 (q, 2H, J = 7Hz), 4.32 (d, 1H, 

J = 14Hz), 4.52 (d, 1H, J = 14Hz) 6.4 - 7.3 (m, 4H), 7.23 (s, 
2H) 

M.p. : 145- 146.5 *C(decomp.) 

25 EXAMPLE 26: Preparation of 2-[(2'benzylamino)benzylthio]imidazole 

The desired compound was prepared in the same manner as in Example 9. 
1 H-NMR (CDCI 3 ):5 

4.23 (s, 2H), 4.36 (s, 2H), 6.4 - 7.6 (m, 11H) 



30 



EXAMPLE 27: Preparation of 2-[(2-benzylamino)benzylsulfinyl]imidazole 



The desired compound was prepared from 2-[(2-benzylamino)benzylthio]imidazole obtained in Example 
26 in the same manner as in Example 10. 
35 IFU(KBr): cm -1 

3410, 3150, 1610, 1590, 1520, 1450, 1320, 1030, 745 

1 H-NMR (DMSO-de):5 

4.32 (d, 2H, J = 6Hz), 4.57 (s, 2H), 6.2 ■ 7.5 (m, 1H) 
M.p. : 135 - 138° C (decomp.) 



40 



EXAMPLE 28: Preparation of 2-[(2-isobutylamino-5-methoxy)benzylthio]imidazole 



The desired compound was prepared in the form of a pale brown crystalline powder in the same 
manner as in Example 9. 
45 1 H-NMR (CDCI3/CD3OD = 1/1, vo!/vol):5 

0.99 (d, 6H, J = 7Hz) t 1.92 (m, 1H), 2.90 (d, 2H, J = 7Hz), 
3.66 (s, 3H), 4.17 (s, 2H), 6.4 - 6.8 (m, 3H), 7.03 (br, 2H) 



EXAMPLE 29: Preparation of 2-[(2-isobutylamino-5-methoxy)benzylsulfinyl]imidazole 



50 



The desired compound was prepared in the form of a pale brown crystalline powder from 2-[(2- 
isobutylamino-5-methoxy)benzylthio]imidazoie obtained in Example 28 in the same manner as in Example 
19. 

IRy(KBr): cm" 1 

55 3330, 2950, 2900, 1510, 1470, 1420, 1290, 1235, 1040, 

1020 

^-NMR (CDCb/CDaOD = 1/1, vol/vol):5 

1.02 (d, 6H, J = 7Hz), 1.92 (m, 1H), 2.84 (d, 2H, J = 7Hz), 
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3.65 (s, 3H), 4.31 (d, 1H, J = 13Hz). 4.58 (d, 1H, J = 13Hz) 
6.3 - 6.9 (m, 3H), 7.24 (s, 2H) 
M.p. : 132 - 1 34 *C (decomp.) 

EXAMPLE 30: Preparation of 2-[(2,3-dimethoxy-6-isobutylamino)benzylthio]imidazole 

The desired compound was prepared in the form of a white crystalline product imthe same manner as 
in Example 9. 

^-NMR (CDCI 3 ):5 

0.99 (d, 6H t J=7Hz), 1.93 (m, 1H), 2.85 (d, 2H, J = 7Hz), 3.78 <s, 3H), 3.84 (s, 3H), 
4.32 (s, 2H), 6.33 (d, 1H, J = 9Hz), 6.78 (d, 1H, J = 9Hz), 7.01 (s, 2H) 

EXAMPLE 31: Preparation of 2-[(2 t 3-dimethoxy-6-isobutylamino)benzyisulfinyl]imidazole 

The desired compound was prepared in the form of a pale yellow crystalline powder from 2-[(2,3- 
dimethoxy-6-isobutylamino)benzylthio]imidazole obtained in Example 30 in the same manner as in Example 
19. 



IF^(KBr): cm" 1 

1 H-NMR (CDCI 3 /CD 3 OD = 1/1 , vol/vol):5 



3330, 3100, 2940, 2900, 2860, 2820, 1510, 1480. 1470, 
1260, 1080, 1020, 770 



1.02 (d, 6H, J = 7Hz), 1.92 (m, 1H), 2.82 (d, 2H, J = 7Hz), 
3.80 (s, 3H), 3.86 (s, 3H), 4.57 (s, 2H), 6.40 (d, 1H, J = 9Hz) 
6.90 (d, 1H, J = 9Hz), 7.27 (s, 2H) 
M.p. : 130 - 132* C (decomp.) 

EXAMPLE 32: Preparation of 2-[(2-methyl-6-methylamino)benzylthio]imidazole 

The desired compound was prepared in the form of a pale yellow crystalline powder in the same 
manner as in Example 9. 
M.p.: 174- 177'C 

EXAMPLE 33: Preparation of 2-[(2-methyl-6-methylamino)benzylsulfinyl]imidazole 

The desired compound was prepared in the form of a white crystallline product from 2-[(2-methyl-6- 
methylamino)benzyrthio]imidazoIe obtained in Example 32 in the same manner as in Example 19. 
IFU(KBr): cm" 1 

3370, 2810, 1590, 1520, 1470, 1425, 1315, 1040, 770, 750 

1 H-NMR (DMSOde):5 

2.17 (s, 3H), 2.68 (d, 3H, J=5Hz), 4.32 (d, 1H, J = 14Hz), 4.68 (d, 1H, 
J = 1 4Hz) 5.46 (m. 1 H) ( 6.2 - 7.2 (m, 3H), 7.30 (br, 2H) 
M.p. : 1 52 - 1 54 • C (decomp.) 

EXAMPLE 34: Preparation of 2-[(2-isobutylamino-5-trifluoromethoxy)benzylthio]imidazole 

The desired compound was prepared in the form of a white crystalline powder in the same manner as 
in Example 9. 

1 H-NMR (CDCI 3 ):« 

0.98 (d, 6H, J = 7Hz), 1.93 (m, 1H). 2.92 (d. 2H, J = 7Hz), 4.17 (s, 2H), 4.80 (br, 
1H), 6.54 (d, 1H, J =9Hz), 6.6 ■ 7.1 (m, 2H), 7.0 (s, 2H) 

EXAMPLE 35: Preparation of 2-[(2-isobutylamino-5-trifiuoromethoxy)benzyisulfinyl]imidazole 

The desired compound was pr pared in the form of a white crystallin powder from 2-[(2-isobutylamino- 
5-trifluoromethoxy)b nzylthio]imidazole obtained in Example 34 in the same manner as in Example 19. 
IR*(KBr): cm" 1 

3370, 1520, 1470, 1245, 1220, 1160, 1105, 1030, 770 

1 H-NMR (CDCI3/CD3OD = 1/1, vol/vol):5 
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1.02 (d, 6H, J = 6Hz), 1.92 (m, 1H), 2.89 (d, 2H,J = 7Hz). 4.28 
and 4.52 (each d. 2H, J = 14Hz). 6.4 - 7.1 (m f 3H), 7.23 (s, 
2H) 

M.p. : 141 - 142 *C (decomp.) 

5 

EXAMPLE 36: Preparation of 4-methyl-2-[(2-methylamino)benzylthio]imidazole 

The desired compound was prepared in the form of a brown oil in the same manner as in Example 9. 

w EXAMPLE 37: Preparation of 4-methyl-2-[(2-methylamino)benzyl$ulfinyl]imidazole 

The desired compound was prepared in the form of a white crystalline product from 4-methyl-2-[{2- 
methylamino)benzylthio]imidazole obtained in Example 36 in the same manner as in Example 19. 
IR*(KBr): cm" 1 

15 3400, 1605, 1520, 1310, 1005, 990, 890, 750 

1 H-NMR (DMSO-d 6 ):5 

2.19 (s, 3H), 2.69 (d, 3H, J = 4Hz), 4.41 (s, 2H), 5.66 (br, 1H), 6.3 - 7.2 (m, 5H) t 
13.0 (br, 1H) 
M.p.: 1 43 - 1 46 * C (decomp.) 
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EXAMPLE 38: Preparation of 2-[(5-chloro-2-isobutylaminobenzylthio]imidazole 



The desired compound was prepared in the form of a white crystalline product in the same manner as 
in Example 9. 
25 1 H-NMR (CDCI 3 ): 5 

0.96 (d, 6H, J = 6Hz), 1.92 (m, 1H), 2.89 (d, 2H, J = 7Hz), 4.15 (s, 2H), 4.87 (br, 
1 H), 6.3 - 7.2 (m, 3H), 7.04 (s, 2H) 



EXAMPLE 39: Preparation of 2-[(5-chloro-2-isobutylaminobenzylsulfinyl]imidazole 



30 



The desired compound was prepared in the form of a pale brown crystalline powder from 2-[(5-chloro- 
2-isobutylamino)benzylthio]imidazole obtained in Example 38 in the same manner as in Example 19. 
IRv(KBr): cm" 1 

3325, 2860, 1600, 1580, 1510, 1460, 1420, 1315, 1100, 1020, 875. 800, 750 

35 1 H-NMR(DMSO-d 6 ):5 

0.94 (d, 6H, J = 7Hz), 1.87 (m, 1H), 2.83 (br, 2H), 4.52 (s, 2H), 5.76 (br, 1H) 6.4 
- 7.2 (m, 3H), 7.29 (s, 2H) 
M.p. : 151 - 1 54 *C (decomp.) 

40 EXAMPLE 40: Preparation of 2-[(2-isobutylamino-6-methoxy)benylthio]imidazole 

The desired compound was prepared in the form of a white crystalline powder in the same manner as 
in Example 9. 

1 H-NMR (CDCI 3 ):« 

45 0.99 (d, 6H,J = 7Hz), 1.94 (m, 1H), 2.91 (d, 2H, J = 7Hz), 3.79 (s, 3H), 4.36 (s, 2H), 

5.07 (br, 1H), 6.25 (d, 1H, J = 8Hz), 6.28 (d, 1H, J = 8Hz), 7.0 - 7.4 (m, 3H) 

EXAMPLE 41: Preparation of 2-[(2-isobutylamino-6-methoxy)benzylsulfinyl]imidazole 

50 The desired compound was prepared in the form of a pale brown crystalline powder from 2-[(2- 
isobutylamino-6-methoxy)benzylthio]imidazole obtained in Example 40 in the same manner as in Example 
19. 

IRy(KBr): cm" 1 

3360, 2950, 1600, 1585, 1480, 1470, 1260, 1250, 1160, 1100, 1020, 770 

55 1 H-NMR (CDCI 3 ):S 

0.97 (d, 6H, J = 7Hz), 1.87 (m, 1H), 2.7 - 3.0 (br, 2H). 3.72 (s f 3H), 4.38 (d, 1H, 
J = 13Hz), 4.79 (d, 1H, J = 13Hz) 5.25 (br, 1H), 6.26 (d, 1H, J = 8Hz), 6.33 (d. 1H, 
J = 8Hz), 7.0- 7.3 (m, 3H) 
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M.p. : 116*C (decomp.) 

EXAMPLE 42: Preparation of 2[(5-fluoro-2-isobutylamino)benzytthio]imidazole 

The desired compound was prepared in the form of a pale yellow crystalline product in the same 
manner as in Example 9. 
1 H-NMR (CDCI 3 ):5 

0.99 (d, 6H, J = 7H2), 1.92 (m, 1H), 2.89 (d, 2H, J = 7Hz), 4.16 (s, 2H) t 6.3 - 7.1 (m, 
3H), 7.05 (s, 2H) 

EXAMPLE 43: Preparation of 2-[(5-fIuoro-2-isobutylamino)benzylsulfinyl]imidazole 

The desired compound was prepared in the form of a white crystalline powder from 2-[(5-fluoro-2- 
isobutylamino)benzylthio]imidazole obtained in Example 42 in the same manner as in Example 19. 
IR *(KBr): cm" 1 

3340, 3160, 2940, 1515, 1465, 1420. 1310, 1215, 1020, 960, 
795. 755 

^-NMR (CDCI3/CD3OD = 1/1, vol/vol):5 

1.02 (d, 6H. J = 7Hz), 1.92 (m, 1H), 2.85 (d, 2H, J = 7Hz), 
4.31 (d, 1H, J = 14Hz), 4.54 (d. 1H, J = 14Hz), 6.4 - 7.0 (m, 
3H), 7.25 (s, 2H) 

M.p. : 150 - 151 'C (decomp.) 

EXAMPLE 44: Preparation of 2-[(2-isobutylamino-6-methyl)benzylthio]imidazole 

The desired compound was prepared in the form of a pale brown crystalline product in the same 
manner as in Example 9. 
1 H-NMR (CDCI 3 ):5 

0.98 (d, 6H, J = 7Hz), 1.93 (m t 1H), 2.18 (S, 3H), 2.90 (d, 2H, J = 7Hz) f 4.27 (s, 2H), 
6.49 (d, 2H, J = 8Hz), 7.04 (t, 1H, J = 8Hz), 7.04 (s, 2H) 

EXAMPLE 45: Preparation of 2-[(2-isobutylamino-6-methyl)benzylulfinyl]imidazole 

The desired compound was prepared in the form of a white crystalline powder from 2[(2-isobutylamino- 
6-methyl)benzylthio]imidazole obtained in Example 44 in the same manner as in Example 19. 
IRv(KBr): cm" 1 

3350, 2950, 2900, 2870, 1590, 1520, 1480, 1470, 1420, 
1320. 1100. 1020, 770, 750 

1 H-NMR (CDCI3/CD3OD = 1/1, vol/vol):5 

1.02 (d, 6H, J = 7Hz), 1.93 (m, 1H), 2.23 (s, 3H) t 2.89 (d, 2H, 
J=7Hz), 4.44 (d, 1H, J = 14Hz), 4.66 (d, 1H, J = 14Hz) 6.58 
(d, 2H, J = 8Hz), 7.11 (t, 1H, J = 8Hz), 7.28 (s, 2H) 
M.p. : 1 40 - 1 42 • C (decomp.) 

EXAMPLE 46: Preparation of 2[(2-isobutylamino-4-methyl)benzylthio3imidazole 

The desired compound was prepared in the form of a pale yellow oil in the same manner as in Example 

9. 

1 H-NMR (CDCI 3 ):6 

0.99 (d, 6H, J=7Hz), 1.94 (m, 1H), 2.27 (s, 3H), 2.94 (d, 2H, J = 7Hz), 4.19 (s, 
2H), 4.62 (br, 1H). 6.2 - 6.5 (m, 2H). 6.81 (d, 1H, J = 7Hz), 7.03 (s ( 2H) 

EXAMPLE 47: Preparation of 2-[(2-isobutylamino-4-methyl)benzylsulfinyl]imidazole 

The desired compound was pr pared in the form of a white crystalline powder from 2-[(2-isobutylamino- 
4-m thyl)benzylthio]imidazole obtained in Example 46 in th sam manner as in Example 19. 
IRp(KBr): cm" 1 

3330, 2950, 2900, 1610, 1580, 1525, 1465, 1430, 1310, 
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1105, 1025, 755 

^-NMR (CDCI3/CD3OD = 1/1, vol/vol):5 

1.02 (d, 6H, J = 7Hz), 1.93 (m, 1H), 2.26 (s, 3H), 2.88 (d ( 2H, 
J=7Hz), 4.28 (d, 1H, J = 1 4Hz), 4.51 (d, 1H, J = 14Hz) 6.2 - 
5 6.5 (m, 2H), 6.71 (d, 1 H, J = 7Hz), 7.23 (s, 2H) 

M.p. : 141 - 142* C (decomp.) 

EXAMPLE 48: Preparation of 2-[(2-chloro-6-i$obutylamino)benzylthio]imidazole 

10 The desired compound was prepared in the form of a white crystalline powder in the same manner as 
in Example 9. 

1 H-NMR (CDCI 3 ):5 

0.99 (d, 6H, J = 6Hz), 1.95 <m, 1H), 2.89 (d, 2H, J = 6Hz), 4.48 (s, 2H), 5.52 (br, 
1H), 6.49 (dd, 1H, J = 1Hz, 8Hz), 6.66 (dd, 1H, J = 1Hz, 8Hz), 7.04 (t, 1H, J = 8Hz), 
15 7.04 (s, 2H) 

EXAMPLE 49: Preparation of 2-[(2-chloro-6-isobutylamino)benzylsulfinyl]imidazole 

The desired compound was prepared in the form of a white crystalline powder from 2-[(2-chloro-6- 
20 isobutylamino)benzylthio]imidazole obtained in Example 48 in the same manner as in Example 19. 
IRv(KBr): cm" 1 

3340, 2950, 2900, 1590, 1570, 1510, 1450, 1410. 1095, 1070, 
1020, 770,750 

1 H-NMR(CDCI 3 /CD 3 OD = 1/1 .vol/vol) :5 
25 1.02 (d, 6H, J = 7Hz), 1.94 (m, 1H), 2.89 (d, 2H, J = 7Hz), 4.71 

(s, 2H), 6.60 (dd, 1H, J = 1Hz, 8Hz), 6.74 (dd, 1H, J = 1Hz, 
8Hz), 7.14 (t, 1H, J = 8Hz), 7.28 (s, 2H) 

M.p. : 163 - 164.5'C (decomp.) 

30 EXAMPLE 50: Preparation of 2-[(2-isobutylamino-3-methyl)benzylthio]imidazole 

The desired compound was prepared in the form of a pale brown crystalline powder in the same 
manner as in Example 9. 
1 H-NMR (CDCI 3 ):5 

35 1.02 (d, 6H, J = 7Hz), 1.90 (m, 1H), 2.29 (s, 3H), 2.80 (d, 2H, J = 7Hz), 4.21 (s, 2H), 

6.6 - 7.1 (m t 5H) 

EXAMPLE 51: Preparation of 2-[(2-isobutylamino-3-methyl)benzylsulfinyl]imidazole 

40 The desired compound was prepared in the form of a white crystalline powder from 2-[(2-isobutylamino- 
3-methyl)benzylthio]imidazole obtained in Example 50 in the same manner as in Example 19. 
IRy(KBr): cm" 1 

3350, 2950, 2900, 1460, 1430, 1415, 1230, 1140, 1090, 1025, 
750 

45 ^-NMR (CDCI3/CD3OD = 3/1 vol/vol):6 

1.04 (d, 6H, J = 7Hz), 1.89 (rn, 1H), 2.30 (s. 3H), 2.74 (d, 2H, 
j = 7Hz), 4.39 (d, 1H, J = 13Hz), 4.62 (d, 1H, J = 13Hz) 6.5 - 
7.3 (m, 3H), 7.21 (s, 2H) 
M.p. : 1 44 - 147 • C (decomp.) 



50 



EXAMPLE 52: Preparation of 2-[(2-isobutylamino-3-methoxy)benzylthio]imidazole 



The desired compound was prepared in the form of a pale yellow crystalline powder in the same 
manner as in Exmaple 9. 
55 1 H-NMR (CDCI 3 ):5 

1.02 (d, 6H, J = 7Hz), 1.89 (m. 1H) t 2.85 (d, 2H ( J=7Hz), 3.83 (s, 3H), 4.19 (s, 2H) ? 
6.5 -7.2 (m, 3H), 6.99 (s, 2H) 
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EXAMPLE 53: Preparation of 2-[(2-isobutylamino-3-methoxy)benzylsulfinyl]imidazol 

The desired compound was pr par d in the form of a white crystalline powder from 2-[(2-isobutylamino- 
3-m thoxy)b nzylthio]imidazole obtained in Example 52 in the same mann r as in Example 19. 
iR*(KBr): cm" 1 

3440, 2950, 2870, 2840, 1580, 1475, 1440. 1415, 1285, 1255. 
1230, 1100, 1070, 1050, 745 

1 H-NMR (CDCIa/CDsOD = 3/1 vol/vol):5 

0.99 (d. 6H, J = 6Hz), 1.82 (m. 1H), 2.84 (d. 2H, J = 7Hz), 
3.84 <s t 3H), 4.39 (d, 1H, J = 13Hz), 4.63 (d. 1H, J = 13Hz) 6.3 
- 6.9 (m, 3H), 7.21 (s, 2H) 
M.p. : 109 - 1 12 • C (decomp.) 

EXAMPLE 54: Preparation of 2-[(3-methyl-2-methylamino)benzylthio]imidazole 

The desired compound was prepared in the form of a white crystalline product in the same manner as 
in Example 9. 

1 H-NMR (CDCI 3 ):5 

2.30 (s, 3H). 2.80 (s, 3H), 4.24 (s. 2H), 6.5 - 7.2 (m, 5H) 

EXAMPLE 55: Preparation of 2-[(3-methyl-2-methylamino)benzylsuffinyl]imidazole 

The desired compound was prepared in the form of a white crystalline powder from 2-[(3-methyl-2- 
methylamino)benzylthio]imidazole obtained in Example 54 in the same manner as in Example 19. 
IFU(KBr): cm" 1 

3400. 3370, 2900, 1595, 1465, 1440, 1260, 1090, 1050. 
1005. 960, 890,780, 750, 500 

^-NMR (CDCI3/CD3OD = 2/1, vol/vol):5 

2.32 (s, 3H), 2.75 (s, 3H), 4.37 (d, 1H, J = 13Hz), 4.60 (d, 1H, 
J = 13Hz), 6.6 - 7.3 (m, 3H), 7.22 (s, 2H) 
M.p. : 144 - 146 # C (decomp.) 

EXAMPLE 56: Preparation of 2-[(2-propoylamino)benzylsulfinyl]imidazole 

The desired compound was prepared in the form of a pale brown crystalline powder in the same 
manner as in Examples 9 and 19. 
IRp(KBr): cm" 1 

3380, 2960, 1600, 1580, 1515, 1465. 1310, 1090, 1000, 890, 
740, 500 

1 H-NMR (CDCI3/CD3OD = 2/1, vol/vol):5 

1.03 (t, 3H, J = 7Hz), 1.68 (m, 2H), 3.04 (t. 2H, J = 7Hz), 4.28 
and 4.52 (each d. 2H, J = 14Hz) ( 6.4 - 7.3 (m, 4H), 7.23 (s. 
2H) 

M.p. : 123 - 126 *G (decomp.) 

EXAMPLE 57: Preparation of 2-[(2-butylamino)benzylsulfinyl]imidazole 

The desired compound was prepared in the form of a pale brown crystalline powder in the same 
manner as in Examples 9 and 19. 
IRf(KBr): cm" 1 

3370, 2950, 1600, 1580, 1520, 1465, 1450, 1310, 1100, 
1040, 740, 500 

1 H-NMR (CDCI3/CD3OD = 2/1, vol/vol):5 

0.98 (t, 3H, J = 6Hz), 1.2-1.9 (m. 4H), 3.07 (t, 2H t J = 6Hz), 
4.29 and 4.52 (each d, 2H, J = 14Hz), 6.4 - 7.3 (m, 4H), 7.23 
(s, 2H) 

M.p. : 136 ■ 139*C (decomp.) 
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EXAMPLE 58: Preparation of 2-[(2-isobutylamino)benzylthioH,5,67-tetrahydro-1H-benzimidazole 



The desired compound was pr pared in the form of a crystalline product in the sam manner as in 
Example 9. 
IRf(KBr): cm" 1 

3410, 2920, 2840, 1600, 1575, 1510, 1460, 1380, 1320, 1310, 1270, 1000, 740 

1 H-NMR (CDCI 3 ):5 

0.98 (d, 6H, J = 7Hz), 1.5 - 2.2 (m, 5H), 2.2 - 2.7 (m, 4H), 2.94 (d, 2H, J = 7Hz), 
4.16 (s, 2H), 4.68 (br, 1H), 6.4 - 7.3 <m, 4H) 

EXAMPLE 59: Preparation of 2-[(2-isobutylamino)benzylsulfinyl]-4.5,6,7-tetrahydro-1 H-benzimidazole 

The desired compound was prepared in the form of a crystalline powder from 2-[(2-isobutylamino)- 
benzyrthio>4,5,6,7-tetrahydro-1 H-benzimidazole obtained in Example 58 in the same manner as in Example 
19. 

IFV(KBr): cm" 1 

3370, 2950, 2920, 2850, 1600, 1580, 1520, 1410, 1320, 1030, 740 

^-NMR (CDCI 3 ):5 

0.97 (d, 6H. J = 7Hz), 1.5 - 2.1 (m, 5H), 2.2 - 2.9 (m, 4H), 2.83 (d, 2H, J = 6Hz). 
4.25 (d, 1H, J = 14Hz), 4.49 (d, 1H, J = 14Hz), 4.87 (m, 1H), 6.4 - 7.3 (m, 4H), 10.7 
(br, 1H) 

M.p. : 163 - 165 * C (decomp.) 

EXAMPLE 60: Preparation of 4-ethyl-5-methyl-2-[(2-methylamino)benzylthio]imidazole 

The desired compound was prepared in the form of a crystalline product in the same manner as in 
Example 9. 

1 H-IMMR (CDCI 3 ):5 

1.14 (t, 3H, J = 7Hz), 2.12 (s ( 3H) P 2.49 (q, 2H, J=7Hz), 2.81 (s, 2H), 4.09 (s, 2H), 
6.4 - 7.3 (m, 4H) 

EXAMPLE 61: Preparation of 4-ethyl-5-methyl-2-[(2-methylamino)benzylsulfinyl]imidazole 

The desired compound was prepared in the form of a crystalline powder from 4-ethyl-5-methyl-2-[(2- 
methylamino)benzytthio]imidazole obtained in Example 60 in the same manner as in Example 19. 
IRy(KBr): cm" 1 

3200, 1605, 1580, 1520, 1315, 1045, 1030, 740 

^-NMRfCDCh):* 

1.12 <m t 3H), 2.14 (s, 3H), 2.50 (q, 2H, J = 8Hz), 2.69 (s, 3H), 4.24 (d, 1H, 
J = 14Hz), 4.44 (d, 1H, J = 14Hz), 4.9 (br, 1H), 6.4-7.4 (m, 4H), 11.3 (br, 1H) 
M.p. : 1 20 'C (decomp.) 

EXAMPLE 62 

Preparation Example (Tablets) 

Each tablet (220 mg) contained the following components: 



Effective component 


50 mg 


Lactose 


103 


Starch 


50 


Magnesium stearate 


2 


Hydroxypropylcellulose 


15 
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EXAMPLE 63 

Preparation Example (Capsules) 
5 Each hard gelatin capsule (350 mg) contained the following components: 



Effective component 


40 mg 


Lactose 


200 


Starch 


70 


Polyvinylpyrrolidone 


5 


Crystalline cellulose 


35 



J5 EXAMPLE 64 

Preparation Example (Granules) 

Each granule (1 g) contained the following components: 

20 



Effective component 


200 mg 


Lactose 


450 


Com starch 


300 


Hydroxypropylcellulose 


50 



Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, NL, SE 

30 

1. An imidazole derivative having the formula: 



35 



40 




45 

wherein: 

each of R 1 and R 2 independently is hydrogen, an alkyl group having 1-8 carbon atoms, a cycloalkyl 
group having 5-8 carbon atoms, an aryl group, an aralkyl group having 1-4 carbon atoms in its alkyl 
chain, or a halogen atom-substituted alkyl group having 1-8 carbon atoms, or R 1 and R 2 are combined 
so to form, together with nitrogen atom to which R 1 and R 2 are attached, pyrrolidine, ptperidine or 
perhydroazepine; 

each of R 3 , R*. R 5 and R G independently is hydrogen, a halogen atom, an alkoxy group having 1-6 
carbon atoms, an aralkyloxy group having 1-4 carbon atoms in its all chain, wherein the aryl moiety is 
phenyl or naphthyl, an all group having 1-6 carbon atoms, an alkoxycarbonyl group having 2-7 carbon 
55 atoms, nitro, amino, an acyl having 1-6 carbon atoms, a fluorine substituted-alkyl group having 1-6 
carbon atoms, or a fluorine substituted-alkoxy group having 1-6 carbon atoms, or R 3 is combined with 
R 2 to form ethylene, propylene or tetramethylene; 

each of R 8 and R 9 independently is hydrogen, a halogen atom, an alkoxy group having 1-6 carbon 
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atoms, an alkyl group having 1-6 carbon atoms, an alkoxycarbonyl group having 2-7 carbon atoms, 
nitro, amino, an acyl having 1-6 carbon atoms, a fluorine substituted-alkyl group having 1-6 carbon 
atoms, or a fluorin substituted-alkoxy group having 1-6 carbon atoms, or R 8 and R 9 ar combined to 
form, together with two carbon atoms of imidazole ring to which R 8 and R 9 is attached, cyclop nt nyl, 
5 cyclohexenyl, methylcyclohexenyl. dimethylcyclohexenyl, or cycloheptenyl; 

R 7 is, where R 8 and R 9 are not combined, hydrogen and, where R 8 and R 9 are combined to form 
the alicyclic ring, hydrogen, or an alkyl group having 1-6 carbon atoms which may have at least one 
substituent selected from the group consisting of hydroxyl, an alkoxy group having 1 -6 carbon atoms, 
and a halogen atom, 
io and 

n is 0 or 1 . 

2. The imidazole derivative as claimed in claim 1 , wherein n is 1 . 

is 3. The imidazole derivative as claimed in claim 1 , wherein each of R 1 and R 2 independently is hydrogen, 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, neopentyl, hexyl, trifluoroethyl, cyclopentyl, cyclohexyl, 
phenyl, benzyl, benzyl substituted with one or more methyl and methoxy, phenylethyl, phenylethyl 
substituted with chlorine, or R 1 and R 2 are combined to form, together with nitrogen atom to which R 1 
and R 2 are attached, pyrrolidinyl or piperidinyl. 

20 

4. The imidazole derivative as claimed in claim 1, wherein each of R 3 , R 4 , R 5 and R 6 independently is 
hydrogen, chlorine, fluorine, methoxy, ethoxy, benzyloxy, methyl, isobutyl, nitro, amino, 
trifluoromethoxy, acetyl, or methoxycarbonyl, or R 3 is combined with R 2 to form a divalent trimethylene 
chain. 

25 

5. The imidazole derivative as claimed in claim 1 , wherein each of R 8 and R 9 independently is hydrogen, 
chlorine, methyl, ethyl, propyl, butyl, ethoxycarbonyl, trifluoromethyl, trifluoroethyl, or nitro, or R 8 and 
R 9 are combined to form a divalent trimethylene, tetramethylene, pentamethylene or methyl-substituted 
tetramethylene chain. 

30 

6. The imidazole derivative as claimed in claim 1 , wherein R 7 is hydrogen. 
Claims for the following Contracting State : ES 

35 1. A process for preparation of an imidazole derivative having the formula (II): 



40 



45 




(id 



so which is characterized in that a compound having the formula(IV): 



55 
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5 



10 




is reacted with a compound-having the formula (V): 



20 




( v } 



wherein, 

each of R 1 and R 2 independently is hydrogen, an alkyl group having 1-8 carbon atoms, a cycloalkyl 
group having 5-8 carbon atoms, an aryl group, an aralkyl group having 1-4 carbon atoms in its alkyl 
30 chain, or a halogen atom -substituted alkyl group having 1-8 carbon atoms, or R 1 and R 2 are combined 
to form, together with the nitrogen atom to which R 1 and R 2 are attached, pyrollidine, piperidine or 
perhydroazepine; 

each of R 3 , R*, R 5 and R 6 independently is hydrogen, a halogen atom, an alkoxy group having 1-6 
carbon atoms, an aralkyloxy group having 1-4 carbon atoms in its alkyl chain, wherein the aryl moiety 
35 is phenyl or naphthyl, an alkyl group having 1-6 carbon atoms, an alkoxycarbonyl group having 2-7 
carbon atoms, nitro, amino, an acyl having 1-6 carbon atoms, a fluorine substituted-alkyl group having 
1-6 carbons or a fluorine substituted-alkoxy group having 1-6 carbon atoms, or R 3 is combined with R 2 
to form ethylene, propylene or tetramethylene; 

X is a releasable group; 

40 each of R 8 and R 9 independently is hydrogen, a halogen atom, an alkoxy group having 1-6 carbon 

atoms, an alkyl group having 1-6 carbon atoms, an alkoxycarbonyl group having 2-7 carbon atoms, 
nitro, amino, an acyl having 1-6 carbon atoms, a fluorine substituted-alkyl group having 1-6 carbon 
atoms, or a fluorine substituted-alkoxy group having 1-6 carbon atoms, or R 8 and R 9 are combined to 
form, together with two carbon atoms of imidazole ring to which R 8 and R 9 is attached, cyclopentenyl, 

45 cyclohexenyl, methylcyclohexenyl, dimethylcyclohexenyl, or cycloheptenyl; 

R 7 is, where R 8 and R 9 are not combined, hydrogen and, where R 8 and R 9 are combined to form 
the alicyclic ring, hydrogen, or an alkyl group having 1-6 carbon atoms which may have at least one 
substituent selected from the group consisting of hydroxyl, an alkoxy group having 1-6 carbon atoms, 
and a halogen atom. 

50 

2. A process according to Claim 1, characterized in that the compound (IV) and the compound (V) are 
reacted in an inert solvent at a temperature between room temperature and the reflux temperature of 
the solvent. 

55 3. A process according to Claim 1 or Claim 2, characterized in that th reaction takes place in the 
pr senc of an alkali agent. 
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4. A process for preparation of an imidazole derivative having the formula (III): 




(III) 



which is characterized in that the compound having the formula (II): 




(id 



is oxidized, wherein the groups R 1 -R 9 have the same definitions as in Claim 1 . 

5. A process according to Claim 4, characterised in that the oxidising reaction takes place in the presence 
of an oxidizing agent. 

6. A process according to Claim 4 or Claim 5, characterised in that the oxidizing reaction takes place in an 
inert solvent at a temperature in the range of -30 *C to 50 *C. 

Patentansprtiche 

PatentansprUche fur folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, NL, SE 

1. Imidazolderivat der Formel 




worin FV und R 2 jeweils unabhangig voneinander Wasserstoff, eine Ci-s-Alkylgruppe, ine C5-8- 
Cycloalkylgruppe, eine Arylgruppe, in Aralkylgruppe mit 1 bis 4 C-Atom n in der Alkylk tte od r ine 



34 



EP 0 354 788 B1 



70 



75 



20 



25 



30 



35 



40 



45 



50 



durch in Halogenatom substituierte Alkylgrupp mit 1 bis 6 C-Atom n bedeuten, od r R 1 und R 2 
zusammen mit dem Stickstoffatom, mit dem R 1 und R 2 verknGpft sind, Pyrrolidin, Piperidin od r 
Perhydroaz pin bilden, R 3 , R\ R 5 und R 6 unabhangig von inand r Wasserstoff, ein Halog natom, ein 
Ci-6-Alkoxygruppe, eine Aralkyloxygruppe mit 1 bis 4 C-Atomen in der Alkylkette, wobei der Arylteil 
Phenyl oder Naphthyl ist, eine Ci-e-Alkylgruppe, eine C2-7-Alkoxycarbonylgruppe, Nitro, Amino, C1-6- 
Acyl, eine fluorsubstituierte Ci -6-Alkylgruppe oder eine fluorsubstituierte Ci-G-Alkoxygruppe bedeuten, 
Oder R 3 mit R 2 zusammen Ethylen, Propylen oder Tetremethylen bildet, 

R 8 und R 9 unabhMngig voneinander Wasserstoff, ein Halogenatom, eine Ci-s-Alkoxygruppe, eine 
Ci-e-Alkylgruppe, eine C2-7-Alkoxycarbonylgruppe, Nitro, Amino, Ci-e-Acyl, eine fluorsubstituierte 
Ci-6-Alkylgruppe oder eine fluorsubstituierte Ci -s-Alkoxygruppe bedeuten, oder R 8 und R 9 zusammen 
mit den beiden C-Atomen des Imidazolringes, mit dem R 8 und R 9 vorknUpft sind, Cyclopentenyl, 
Cyclohoxenyl, Methylcyclohexenyl, Dimethyloyclohexenyl oder Cycloheptenyl bilden, 
R 7 Wasserstoff bedeutet, wenn R 8 und R 9 nicht miteinander kombiniert sind, und wenn R 8 und R 9 
miteinander unter Bildung des aiicyclischen Ringes kombiniert sind, Wasserstoff oder eine Ci- 6 - 
Alkylgruppe bedeutet, die wenigstens einen Substituenten aufweisen kann, ausgewShlt aus der Gruppe, 
bestehend aus Hydroxyl, einer Ci -Alkoxygruppe und einem Halogenatom, und 
n 0 oder 1 bedeutet. 

2. Imidazolderivat nach Anspruch 1 , worin n 1 ist. 

3. Imidazolderivat nach Anspruch 1, worin R 1 und R 2 jeweils unabhangig voneinander Wasserstoff, Methyl, 
Ethyl, Propyl, Isopropyl, Butyl, Isobutyl, Neopentyl, Hexyl, Trifluorethyl, Cyciopentyl, Cyclohexyl, 
Phenyl, Benzyl, durch eine oder mehrere Methyl- und Methoxygruppen substituiertes Benzyl, Pheny- 
lethyl, durch Chlor substituiertes Phenylethyl bedeuten, oder R 1 und R 2 zusammen mit dem Stickstoff- 
atom, mit dem R 1 und R 2 verknUpft sind, Pyrrolidinyl oder Piperidinyl bilden. 

4. Imidazolderivat nach Anspruch 1, worin R 3 , R\ R 5 und R 6 unabhangig voneinander Wasserstoff, Chlor, 
Fluor, Methoxy, Ethoxy, Benzyloxy, Methyl, Isobutyl, Nitro, Amino, Trifluormethoxy, Acetyl oder 
Methoxycarbonyl bedeuten, oder R 3 zusammen mit R 2 eine zweiweitige Trimethylenkette bildet. 

5. Imidazolderivat nach Anspruch 1 , worin R 8 und R 9 unabhangig voneinander Wasserstoff, Chlor, Methyl, 
Ethyl, Propyl, Butyl, Ethoxycarbonyl, Trifluormethyl, Trifluorethyl Oder Nitro bedeuten, oder R 8 und R 9 ' 
zusammen ein zweiwertiges Trimethylen, Tetramethylen, Pentamethylen oder eine methylsubstituierte 
Tetramethylenkette bilden. 

6. Imidazolderivat nach Anspruch 1 , worin R 7 Wasserstoff ist. 
Patentanspriiche flir folgenden Vertragsstaat : ES 

1. Verfahren zur Herstellung eines Imidazolderivats der Formel II: 




dadurch gek nnzeichnet, dafl eine Verbindung der Formel IV: 
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CM 



2 




(IV) 



mit einer Verbindung der Formel V: 




Gil 



umgesetzt wird, worin R 1 und R 2 jeweils unabhMngig voneinander Wasserstoff, eine Ci -s -Alkylgruppe, 
eins Cs-8-Cycloalkylgruppe, eine Arylgruppe, eine Aralkylgruppe mit 1 bis 4 C-Atomen in der 
Alkylkette Oder eine durch ein Halogenatom substituierte Alkylgruppe mit 1 bis 8 C-Atomen Oder R 1 
und R 2 zusammen mit dem Stiokstoffatom, mit dem R 1 und R 2 verknQpft sind, Pyrrolidin, Piperidin Oder 
Perhydroazepin bilden, R 3 , R 4 , R 5 und R 6 unabhMngig voneinander Wasserstoff, ein Halogenatom, eine 
Ci-G-Alkoxygruppe, eine Aralkyloxygruppe mit 1 bis 4 C-Atomen in der Alkylkette, wobei der Arylteil 
Phenyl oder Naphthyl ist, eine Ci - 5 -Alkylgruppe, eine C2-7-Alkoxycarbonylgruppe, Nitro, Amino, Ci-g- 
Acyl, eine fluorsubstituierte Ci-s -Alkylgruppe oder eine fluorsubstituierte Ci- 6 -Alkoxygruppe bedeuten, 
oder R 3 mit R 2 zusammen Ethylen, 
Propylen oder Tetramethylen bildet, 
X eine abspaltbare Gruppe ist, 

R 8 und R 9 unabhSngig voneinander Wasserstoff, ein Halogenatom, eine Ci-6-Alkoxygruppe, eine 
Ci-e -Alkylgruppe, eine C2-7-AlkoxycarbonyIgruppe, Nitro, Amino, Ci-6-Acyl, eine fluorsubstituierte 
Ci-e -Alkylgruppe oder eine fluorsubstituierte Ci -6-Alkoxygruppe bedeuten, oder R 8 und R 9 zusammen 
mit den beiden C-Atomen des Imidazolringes, mit dem R 8 und R 9 verknupft sind, Cyclopentyl, 
Cyclohexenyl, Methylcyclohexenyl, Dimethylcyclohexenyl oder Cycloheptenyl bilden, 
R 7 Wasserstoff bedeutet, wenn R 8 und R 9 nicht miteinander kombiniert sind, und wenn R 8 und R 9 
miteinander unter Bildung des alioyclischen Ringes kombiniert sind, Wasserstoff oder eine Ci-g- 
Alkylgruppe bedeutet, die wenigstens einen Substituenten aufweisen kann, ausgewShlt aus der Gruppe, 
bestehend aus Hydroxy!, einer Ci-e-Alkoxygruppe und einem Halogenatom. 

Verfahren nach Anspruch 1 , dadurch gekennzeichnet daB die Verbindung IV und die Verbindung V in 
einem inerten LQsungsmittel bei einer Temperatur zwischen Raumtemperatur und RUckfluStemperatur 
das Losungsmittels umgesetzt wird. 

Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafl die Umsetzung in Anwesenheit eines 
aikalischen Mittels durchgefUhrt wird. 
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4. Verfahren zur Herstellung eines Imidazolderivats der Formel III: 



75 
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dadurch gekennzeichnet, da3 die Verbindung der Formel 




(MI) 



20 



S - Cll 




(II) 



30 oxidiert wird, wobei die Gruppen R 1 bis R 9 dieselben Bedeutungen haben wie in Anspruch 1. 

5. Verfahren noch Anspruch 4, dadurch gekennzeichnet, daft die Oxidation in Anwesenheit eines Oxida- 
tionsmittels durchgefuhrt wird. 

35 6. Verfahren nach Anspruch 4 oder 5, dadurch gekennzeichnet, daB die Oxidation in einem inerten 
Losungsmittel bei einer Temperatur im Bereich von -30 bis 50 ■ C durchgefuhrt wird. 

Revendications 

Revendicatlons pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, NL, SE 



40 



45 



50 



55 



1. Derive* de I' imidazole ayant la formule suivante : 




(0)n 



dans laquelle 

chacun des radicaux R 1 et R 2 , independamment I'un de Pautre, est un hydrogene, un group alkyle 
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ayant de 1 k 8 atomes de carbone, un groupe cycioalkyl ayant de 5 k 8 atomes de carbone, un 
groupe aryle, un groupe aralkyle ayant de 1 k 4 atom s de carbon dans sa chaTn alkyl , ou encor 
un group alkyl substitue* par un atome d'halogene ayant de 1 k 8 atom s de carbone, ou bien R 1 et 
R 2 sont combines pour former avec I'atome d'azot auquel sont \\6s les radicaux R 1 et R 2 un radical 
pyrrolidine, pip£ridine ou perhydroaz6pine ; 

chacun des radicaux R 3 , R 4 , R s et R 6 , ind§pendamment des autres, est un hydrogene, un atome 
d'halogene, un groupe alcoxy ayant de 1 k 6 atomes de carbone, un groupe aralkyloxy ayant de 1 k 4 
atomes de carbone dans sa chaThe alkyle, ou le fragment aryle est un radical ph£nyle ou naphtyle, un 
groupe alkyle ayant de 1 St 6 atomes de carbone, un groupe alcoxy carbonyle ayant de 2 k 7 atomes de 
carbone, le radical nitro, amino, un groupe acyle ayant de 1 k 6 atomes de carbone, un groupe alkyle 
fluore* ayant de 1 k 6 atomes de carbone ou un groupe alcoxy fluore* ayant de 1 k 6 atomes de 
carbone, ou bien R 3 est combine* k R 2 pour former un radical Ethylene, propylene ou t^tram&hylene ; 

chacun des radicaux R 8 et R 9 , ind^pendamment Tun de I'autre, est un hydrogene, un atome 
d'halogene, un groupe alcoxy ayant de 1 k 6 atomes de carbone, un groupe alkyle ayant de 1 a 6 
atomes de carbone, un groupe alcoxycarbonyle ayant de 2 k 7 atomes de carbone, un radical nitro, 
amino, un groupe acyle ayant de 1 k 6 atomes de carbone, un groupe alkyle fluore* ayant de 1 k 6 
atomes de carbone ou un groupe alcoxy fluore* ayant de 1 a 6 atomes de carbone, ou bien R 8 et R 9 
sont combines pour former avec les deux atomes de carbone du noyau imidazole auxquels sont fixes 
les radicaux R 8 et R 9 un radical cyclopent^nyle, cyclohex6nyle, m6thylcyclohex6nyle, dim&hyicyclo- 
hex^nyle ou cycloheptSnyle ; 

R 7 est un hydrogene quand R 8 et R 9 ne sont pas combines, et, quand R 8 et R 9 sont combines 
pour former un noyau alicyclique, il s'agit d'un hydrogene ou d'un groupe alkyle ayant de 1 k 6 atomes 
de carbone, pouvant avoir au moins un substituant choisi parmi Pensemble comprenant les groupes 
hydroxy le, alcoxy ayant de 1 k 6 atomes de carbone et les atomes d'halogene, 

et n vaut 0 ou 1 . 

Derive* de I'imidazole selon la revendication 1, dans lequel n vaut 1. 

Derive de I'imidazole selon la revendication 1 , dans lequel chacun des radicaux R 1 et R 2 , ind^pendam- 
ment de I'autre, est un hydrogene ou un radical m£thyle, £thyte, propyle, isopropyle, butyle, isobutyle, 
neopentyle, hexyle, trifluorethyle, cyclopentyle, cyclohexyle, phenyle, benzyle, benzyle substitue* par un 
ou plusieurs substituants me*thyle et m^thoxy, ph§nyl6thyle, ph6nylethyle chlore, ou encore R 1 et R 2 
sont combines pour former avec I'atome d'azote auquel sont \\6s R 1 et R 2 un radical pyrrolidinyle ou 
pipeVidinyle. 

Derive de I'imidazole selon la revendication 1, 

dans lequel chacun des radicaux R 3 , R 4 , R 5 et R 5 , ind^pendamment des autres, est un hydrogene, un 
chlore, un fluor ou un radical mSthoxy, Sthoxy, benzyloxy, mSthyle, isobutyle, nitro, amino, trifluoromd- 
thoxy, ac^tyle ou methoxycarbonyle, ou bien R 3 est combing k R 2 pour for-mer une chaTne trim§thyle- 
ne divalente. 

Derive de I'imidazole selon la revendication 1, dans lequel chacun des radicaux R 8 et R 9 , ind^pendanv 
ment de I'autre, est un hydrogene, un chlore ou un radical, m&hyle, 6thyle, propyle, butyle, £thoxycar- 
bonyle, trifluorom£thyle, trifluorethyle ou nitro, ou bien R 8 et R 9 sont combines pour former une chaTne 
divalente trim^thylene, t6tram4thylene, pentam^thylene ou tetram&hylene k substitution m^thyle. 

Derive de ('imidazole selon la revendication 1 , dans lequel R 7 est un hydrogene. 
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Revendlcatlons pour I'Etat contra tant sulvant : ES 

1. Proc£d£ pour preparer un deVive* de I'imidazole ayant la formule (II) : 



R 1 «N-R 2 




(II) 



caracteVise* en ce qiTon fait r£agir un compose* ayant la formule (IV) : 




(IV) 



avec un compose* de formule (V) : 




dans lesquelles : 

chacun des radicaux R 1 et R 2 , ind^pendamment Tun de I'autre, est un hydrogene, un groupe alkyle 
ayant de 1 a 8 atomes de carbone, un groupe cycloalkyle ayant de 5 a 8 atomes de carbone, un 
groupe aryle, un groupe aralkyle ayant de 1 a 4 atomes de carbone dans sa chatne alkyle, ou encore 
un groupe alkyle substitue" par un atome d'halogene ayant de I a 8 atomes de carbone, ou bien R 1 et 
R 2 sont combines pour former avec Tatome d'azote auquel sont Ii6s les radicaux R 1 et R 2 un radical 
pyrrolidine, pip^ridine ou perhydroazSpine ; 

chacun des radicaux R 3 , R 4 , R 5 et R 6 , ind^pendamment des autres, est un hydrogene, un atome 
d'halogene, un groupe alcoxy ayant de I a 6 atomes de carbone, un group aralkyloxy ayant d 1 a 4 
atomes d carbone dans sa chain alkyle, ou le fragment aryle st un radical phe'nyle ou naphtyle, un 
group alkyle ayant d 1 a 6 atomes de carbone, un groupe alcoxycarbonyle ayant d 2 a 7 atomes d 
carbone, le radical nitro, amino, un groupe acyle ayant de 1 a 6 atomes de carbone, un groupe alkyle 
fluore* ayant de 1 a 6 atomes de carbone ou un groupe alcoxy fluor' ayant de 1 a 6 atomes de 
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carbone, ou bien R 3 est combine* & R 2 pour former un radical ethylen , propylene ou tetramethylen ; 
X est un groupe eiiminable ; 

chacun des radicaux R 8 t R 9 , indgpendamment Tun de ('autre, est un hydrogene, un atome 
d'halogene, un groupe alcoxy ayant de 1 & 6 atomes de carbone, un groupe alkyle ayant de 1 & 6 
5 atomes de carbone, un groupe alcoxycarbonyle ayant de 2 h 7 atomes de carbone, un radical nitro, 
amino, un groupe acyle ayant de H 6 atomes de carbone, un groupe alkyle fluore ayant de 1 5 6 
atomes de carbone ou un groupe alcoxy fluore ayant de 1 a 6 atomes de carbone, ou bien R 8 et R 9 
sont combine's pour former avec les deux atomes de carbone du noyau imidazole auxquels sont fix6s 
les radicaux R 8 et R 9 un radical cyclopentenyle, cyclohexenyle, m&hylcyclohexSnyle, dim&hylcyclo- 
10 hex€nyle ou cyclohept£nyle ; 

R 7 est un hydrogene quand R 8 et R 9 ne sont pas combines, et, quand R 8 et R 9 sont combines 
pour former un noyau alicyclique, il s'agit d'un hydrogene ou d'un groupe alkyle ayant de 1 h 6 atomes 
de carbone, pouvant avoir au moins un substituant choisi parmi ('ensemble comprenant les groupes 
hydroxyle, alcoxy ayant de 1 h 6 atomes de carbone et les atomes d'halogene. 

15 

2. Procede selon la revendication 1 , caracterise* en ce que le compose* (IV) et le compose (V) sont mis & 
reagir dans un solvant inerte h une temperature comprise entre la temperature ambiante et la 
temperature de reflux du solvant. 

20 3. Procede selon la revendication 1 ou la revendication 2, caracteVise* en ce que la reaction a lieu en 
presence d'un agent alcalin. 

4. Procede pour preparer un derive de I'imidazole ayant la formule (III) : 
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(III) 



qui est caracterise' en ce qu'on oxyde le compose ayant la formule (II) : 



45 



50 




(ii) 



ou les groupes R 1 a R 9 ont les memes significations que dans la revendication 1 . 

55 5. Procede selon la revendication 4, caract£ris£ en ce que la reaction d'oxydation a lieu en presence d'un 
agent d'oxydation. 
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Proc^de* selon la r vendication 4 ou la revendication 5, caractense* n ce que la reaction d'oxydation 
lieu dans un solvant inert a une tempeVatur compris dans Pintervalle de -30 a 50 *C. 
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